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Description 

The present invention relates to peroxygen compounds and more particularly to the generation of 
organic peroxyacids from activators, and in addition to compositions containing such activators and the 

5 use of such activators and compositions containing them inter alia for cleaning, bleaching or disinfection. 
For many years, it has been common for many washing or disinfecting compositions for the European 
market to contain a peroxygen compound, which can act as an oxidising agent, a bleach and to at least 
some extent a disinfectant. Particularly for washing or bleaching compositions, the peroxygen compound 
has typically been a particulate alkali metal persalt such as sodium perborate tetrahydrate or sodium 

jo percarbonate which generates hydrogen peroxide in aqueous solution. Similarly, in America, peroxygen 
compound-containing additives are widely available for use in conjunction with other washing 
compositions. Persalts function more effectively at temperatures in excess of 80°C. but in recent years there 
has been a trend towards the use of synthetic fibres for apparel and household textile wares which may 
themselves, or their finishes or dyes, be adversely affected by exposure to high washing temperatures, and 

is accordingly, increasing interest is being shown in washing at lower temperatures, for example in the range 
of ambient to 60°C. Interest has been further intensified by substantial increases in the cost of energy since 
the mid 1970's. For a peroxygen compound to be effective at such lower temperatures, it is necessary for it 
to be more active than aforementioned persalts, and accordingly considerable research effort has been 
directed by many organisations to locate either more active peroxygen compounds or compounds which 

20 can be added to persalts in order to activate them, i.e. activators. Both approaches suffer from their own 
disadvantages. The use of activators can be hindered by segregation of them from persalt during storage 
or transportation thereby leading to inconsistent washing performance, the need for both components to 
be dissolved simultaneously during the washing performance can lead to incomplete development of the 
active system during the restricted washing period available in most washing machines, and many can 

25 interact destructively with various other components in washing compositions. On the other hand, the 
more active peroxygen compounds are not without problems. First, many of them are comparatively 
unstable, even when stored alone, and this instability is compounded by the formulation with the rest of 
the washing compositions and many of such compounds are somewhat hazardous to handle, being 
sensitive to thermal shock, impact or other disturbance. In view of the problems associated with the 

30 existing active systems, there is a continuing need for alternatives having advantageous combinations of 
properties to be located. 

One class of compound to which some attention was given during the eariy days of finding activators 
is that of carboxylic acid esters. One of the earliest of these is the British patent 836988 and the 
corresponding US patent 2955905 which proposes the use of esters giving a titre of above a predetermined 

3S value of 1.5 mis in an arbitrary test Surprisingly the instant inventor has found that certain esters described 
herein fail the aforementioned test, often providing titres of below half the pass value but can act as 
effective activators, thereby indicating that the test cannot be applied indiscriminately, requring additional 
information that is not provided in the specification to validate the test. In addition to the test, the 
specification discloses that the esters should not yield easily oxidisable hydrolysis products such as 

40 unsubstituted lower aliphatic aldehydes. Subject to the foregoing directive, the specification lists seven 
various named sub-ciasses of esters which can be employed, naming examples within each and of course 
those examples do not include any reference to esters that might yield unsubstituted lower aliphatic 
"aldehydes. One of the seven sub-classes of compounds, sub-class <e), is a sub-class not given undue 
prominence, and which comprise compounds containing two ester groups attached to the same carbon 

45 atom as may be obtained by acylation of aldehydes and five examples were given, including benzaldehyde 
^acetate and glycolic aldehyde triacetate. The inventor of the instant invention tested the aforementioned 
compounds in the course of his investigations into activators, and found that though they were initially 
solid products, exposure to ambient air led rapidly to the evolution of an unpleasant odour and liquefaction 
of the solids indicating that the compounds were particularly unstable upon storage, or exhibited 

so unpleasant storage characteristics. Accordingly, it will be recognised that the aforementioned patent 
specification does not give clear guidance as to the practical value or otherwise of various ester 
compounds except to discourage the use of those derivable from unsubstituted lower aliphatic aldehydes. 

According to one aspect of the present invention, there is provided a process for the generation of a 
peroxyacid species comprising the step of bringing into contact hydrogen peroxide or an adduct thereof or 

55 some other compound which develops hydrogen peroxide with a peroxyacid generator having the general 
formula (I) 

^0— CO— R4 

R 2— C C— R 6 (I) 

R3' 0 — CO — R5 

in which R w R, and R« are each selected from hydrogen and lower alkyt groups, and R 3 is selected from 
55 hydrogen, lower alky! and aryl groups and groups of formula (II) or (III) Q00631 
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'(II) 

^0— CO— R5 



CH 0 — CO — R U (III) 



in which R 7 represents a carbon-carbon bond or an alkylene diradical, R* and R 5 each reoresent hydrogen or 
to C, to C,o alkyl, or cycloalkyl, optionally substituted by methyl or ethyl groups, or an aryl, aralkyi or alkaryi 
group and R 3 can also be selected from groups of formula (IV) — R e — CO — 0 — R, in which R 8 represents an 
alkylene diradical and R 9 represents hydrogen, a vinyl or alky! substituted vinyl group or group of formula 

(V) 

0— CO— *u 

— C-R 6 (7) 
X C^ 
Rf R 2 R3 

20 

By so bringing the two aforementioned reagents into contact, it has been found that peroxyacid having the 
formula R 4 C0 3 H or R s C0 3 H can readily be obtained. These peroxyacid species being more active than 
hydrogen peroxide are particularly useful for bleaching, oxidising or for disinfecting/sanitisation. 
25 According to a second aspect of the present aspect there is provided a composition comprising (a) 
hydrogen peroxide or an adduct thereof or a compound which develops hydrogen peroxide and (b) a 
peroxyacid generator having the general formula {I) described hereinbefore. In certain embodiments, the 
composition is formed at the point of use, and in other embodiments the composition is formed as a 
storable solid or liquid. 

30 (n the peroxyacid generators, R„ R 2 and R 3 can be the same as each other except where R 3 is selected 
from the additional groups or can differ and similarly R* and R 5 can be the same as each other except when 
one is selected from the additional groups or be different. As used herein with respect to the generators, 
the term gem diester means that both ester groups depend from the same carbon atom, but they need not 
be identical. Commonly, at least one of R„ R 2 , Rj and R« is hydrogen. In many desirable embodiments, R„ 

35 R 2 and R 3 each represent hydrogen, R« represents hydrogen or methyl or ethyl- and R 4 and R 5 are selected 
from lower alkyl, particularly C to and aryl, in particular phenyl and lower alkyl substituted phenyl. 
Expressed differently, one of R* and R a , in some desirable embodiments, comprises a C, — C 3 alkyl group 
and the other represents a C 6 — C 10 alkyl or aryl group, including the aforementioned phenyl and substituted 
phenyl groups and C 7 , C t chain length alkyl groups, optionally substituted by an ethyl or methyl groups. 

*o Where R« differs from R a two different peroxyacids are produced. Thus, advantageously, such gem diesters 
enjoy the advantage of being able to generate two different types of peroxyacid simultaneously thereby to 
cater for a broader range of stains without any problems associated with incorporating a mixture of 
activators, such as a mixture of hydrophiiic and hydrophobic stains, for- example, generators in which one 
of R 4 and R, represents a C^— C, chain length alkyl or cycloalkyl group, such as cyclohexyl, pentyl, hexyl or 

45 heptyl groups unsubstituted or alkyl substituted to provide C s to C, atoms in the group and the other 
represents a C — C 4 alkyl or phenyl group. Especially desirable peroxyacid generators include ethylidene 
diacetate, ethylidene dibenzoate and ethylidene acetate benzoate and the corresponding isoproylidene 
esters. Other generators include ethylidene or isopropylidene gem diesters in which one of the ester 
groups is acetate or propionate and the other is cyclohexanecarboxytate, hexanoate, heptanoate, 

so octanoate, 2-ethyl-hexanoate or 3,5,5-trimethylhexanoate. 

In other desirable embodiments in which R 3 represents a group of formula (II) or (III), the diradical 
terminates in a gem-diester or alternatively in an enol ester. In such compounds, R 7 often contains up to 8 
and particularly 1, 2 or 3 linear carbon atoms optionally substituted with one or more C — C 4 alkyl groups. 
Suitably, groups R 4 and R 5 can be selected as before. Consequently, highly desirable peroxyacid generators 
55 include 1,1,4,4-tetra acetoxybutane and 1,1,5,5-tetra acetoxypentane together with 1,1,4-triacetoxy but-3- 
ene and 1 ( 1,5-triacetoxypent-4-ene. In yet further embodiments, in which R«. represents a dibasic aliphatic 
ester group, R t normally comprises from 2 to 10 linear carbon atoms, so that R 5 may include succinate, ^ 
glutarate, adipate, suberate, azelate and dodecanedioate, in respect of unbranched diradicals and g 
trimethyladipate in respect of branched diradicals. Alkyl substituents of R t , if present, are often C to C«. It is o 
50 particularly desirable for the ester grouping in such di-functional esters that is distant from the gem ester to ^ 
form part of an enol ester linkage, particularly with a phenyl group. Alternatively, it is possible for that w 
distant group not to be esterified, allowing it to remain as a free carboxylic acid. Advantageously, many of 
the aforementioned peracid generators are liquid at or near ambient temperature which means, for 
example, they can be readily dispersed in aqueous media during use in for example sanitising or washing 
55 or bleaching, thereby minimising the possibility of localised concentrations of peracid, and also avoiding 
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the problems of irritancy and the like caused by powders in which it is necessary to employ solid peroxygen 
generators. 

It will further be understood that where the gem-diester product is derived from an alpha-omega 
diatdehyde, one method of pre-production of the dialdehyde can obtain some material terminating at one 

5 end of the molecule in a vinyl ether group and at the other end in an aldehyde group. For the avoidance of 
doubt, the vinyl ether and gem-diester-containing product obtainable from such a process is contemplated 
within the scope of the instant invention. 

It will be recognised that hitherto there have been various compounds proposed which are liquid at 
ambient temperatures and which can act as peroxyacid generators. An example of such a compound is 

io vinyl acetate. Unfortunately, although vinyl acetate has various commendable features, its availability for 
widespread use is hampered by its rather low flash point as is in consequence the flashpoint of liquid 
compositions containing a substantial proportion of it. Advantageously, by comparison with such 
compounds, the peroxyacid generators according to the instant invention have a substantially comparable 
activity with respect to peroxyacid generation, but a substantially higher flashpoint. This means that the 

J5 invention compounds and liquid compositions containing a substantial proportion of them are 
correspondingly safer to store and transport. Moreover, the instant invention compounds also retain the 
advantage of ready biodegradability, low toxicity and freedom from nitrogen and phosphorus. 

The esters according to the recent invention can be made by one or other of the following general 
routes described herein, the selected method depending upon the functionality of the component moieties. 

20 The first method can readily be applied to the manufacture of gem-diesters having the formula 

R 2 — C- 

25 R 3 < 




in which R,, R 2 and R 3 are all monofunctional and at least one of which represents hydrogen and in practice 
preferably all three, R s represents hydrogen or lower alkyl and R 4 and/or R s represent mono or dtfunctional 
30 moieties. Expressed at its broadest method 1 comprises reacting an enol ester having the formula 

R]_>. ^,0-CO-R4 
R 2 C=»C R 6 

35 

with a carboxylic acid having the formula 

Rs— C0 2 H 

40 in the presence of an acid catalyst It will further be recognised that compounds terminating at each end 
with an enol ester or with a carboxylic acid group can be substituted for the monofunctional compounds 
described herein above, and the mole ratios of the reactants adjusted correspondingly. 

In the presence of a strong add such as a strong organic acid, that is soluble in the reaction medium, 
such as methane sulphonic acid or paratoluene sulphonic acid, and/or a strong inorganic acid such as 

45 sulphuric acid or perchloric acid, the reaction is carried out at a temperature desirably of at least 40°C and 
preferably at least 60°C and conveniently at up to 100°C. For reaction mixtures having a boiling point of 
below 100°C it is often most convenient to employ a temperature at or within 5°C of the reflux temperature. 

In the cases of vinyf acetate as the liquid starting material, the mixture refluxes at around 80°C, but 
naturally, for other enol esters, the reflux temperature will be different A temperature in excess of 100 C C 

so can be used for some enol esters, with an increasing risk of polymerisation. Reaction is normally carried 
out for several hours until a substantial proportion of the enol ester has been converted to form a gem 
diester, or a mixture of diesters in some cases, which can be determined for example by periodically 
measuring the residual concentration of carboxylic acid in a sample. It is usual for a reaction period of at 
least 1 1/2 and often at least 3 hours, typically up to 12 hours and often from 4 to 8 hours to be employed. 

55 The sulphonic acid catalyst is normally separated out subsequently, in practice though not essentially 
after the reaction mixture has cooled to at or near ambient temperature, the separation is effected by 
washing the reaction mixture with water and/or a mildly alkaline aqueous solution, for example of sodium ^ 
acetate or sodium bicarbonate and the aqueous and organic phases separated. £g 
Further purification of the reaction mixture is desirable, and can be effected either by distilling under a o 

so reduced pressure at 40 to 2500 Pa. and/or by stripping off any low boiling starting material or impurities. o 
A related alternative route employs the same starting materials but either a mercury II acetate or f-i 
palladium ll system which include or generate acid as catalyst In such a route the reaction temperature is W 
normally greater than ambient but below reflux temp and particularly from 40 to 70*C, for a period usually 
in excess of 3 hours, especially from 5 to 8 hours. Subsequently, and especially after the reaction mixture 

w has cooled to approximately ambient temperature, the catalyst can be removed by washing with an 
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aqueous solution of a metal-ion sequestrant, typically ethylene diamine tetraacetic acid or related amino 
compounds. Thereafter, separation and purification of the reaction mixture can follow the preceding route. 

It will be recognised that this technique is especially well adapted to the production of peracid 
generators in which the ester groups are different. Such compounds can have particular advantages, and 
5 for example ethylidene benzoate acetate, which can readily be obtained by reactions between benzoic acid 
and vinyl acetate has a remarkably low smell, thereby rendering it more acceptable to both domestic and 
commercial users who can often be substantially off-put especially by acetic acid developed on storage by 
and from enol esters. 

In a second general method, compounds can be obtained having the general formula 

to 

*2— £— CH— 0— CO— R 4 

/ \ 
R 3 0 — CO — R 5 

ts 



and the corresponding compound terminating at one end in a enol ester and the other in gem diesters or at 
both ends in gem diesters. In this process, an aldehyde of formula:— 

20 R 1 

\ 

Rj—C— CHO 

/ 

25 

or corresponding dialdehyde preferably after dewatering, is reacted with an anhydride of formula 
r 4 _C0 — 0 — CO — R 4 or R 4 — CO — 0 — CO— R a or with a mixture of the two anhydrides R 4 C00C0R 4 and 
R 5 C00COR 5 in the presence of an alkali or soluble alkaline earth metal carboxylate, especially an acetate, at 
a temperature in excess of 80°C and preferably in excess of 100°C and conveniently at or near the reflux 

30 temperature of the reaction mixture. The mixture can be monitored for example by intermittent sampling, 
and halted when a desired amount of gem-diester has formed. The reaction period is normally at least 3 
hours and in many instances is from 4 to 6 hours, although at temperatures in the vicinity of 100°C 
somewhat longer periods are preferable. 

After the reaction is halted, the mixture is preferably water washed at below 100°C to remove the 

35 water-soluble carboxylate, and is preferably dried such as by addition of acetic anhydride. A purer product 
can subsequently be obtained by stripping out unreacted aldehyde and carboxylic acid and further by 
fractional distillation. 

In practice, there is often obtained a mixture of products including that in which the gem-diester has 
been formed at each of the dialdehyde groups and one in which a gem-diester has been formed from one 

*o of the aldehyde groups and an enol ester at the other aldehyde. 

The second essential component for carrying out a peracid generating process according to the 
present invention is hydrogen peroxide or a compound which can produce hydrogen peroxide in use. Such 
compounds include adducts of hydrogen peroxide with various inorganic or organic compounds, of which 
the most widely employed adduct is sodium carbonate perhydrate, which is often referred to as sodium 

45 percarbonate. Other adducts include sodium phosphate perhydrate, a persalt obtained by addition of 
hydrogen peroxide to mixed sodium sulphate and sodium chloride or sodium sulphate with potassium 
chloride, adducts of hydrogen peroxide with zeolites, or urea hydrogen peroxide. Other hydrogen 
peroxide-developing compounds which are of a special importance comprise sodium perborate, often in 
the form of either the tetrahydrate or the monohydrate but also usable as the trihydrate. These compounds 

so can either be introduced as such or in admixture with other components such as surfactants, sequestrants, 
builders, pH regulators, buffers, stabilisers, processing additives or any other known components of 
washing compositions, sanitising compositions, disinfecting compositions or bleach additives. 

In order to avoid premature interaction of the hydrogen peroxide or persalt with the peroxyacid 
generator, the two components can be introduced separately into the point of use, but can alternatively be 

55 adsorbed into a substrate or incorporated into liquid formulations. 

Liquid formulations demonstrating markedly enhanced storage stability in comparison with related 
formulations containing the specified diesters of subclass (e) in GB — A — 836988 can be obtained by 
incorporating the invention gem diester peroxyacid generator in an acidic aqueous emulsion together with 
an emulsifying amount of an emulsifier, preferably a reasonably matched emulsifier. By the term 

60 'matching' is meant that the emulsifier or combination of emulsifiers having an HLB value substantially the 
same as that of the activator. The more closely the HLB values of emulsifier and peroxyacid generator 
match, the greater the tendency for the liquid system to be capable of containing in microemulsion fo rrn a 
comparatively high concentration of generator. However, and by way of corollary, as the ratio of emulsifier 
to generator increases, the extent of matching of HLB values can be relaxed, as will be apparent later 

55 herein. 

ET 000634 
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In emulsions described herein, the concentration of hydrogen peroxide is normally at least 1%, 
desirably at least 3% and conveniently is not more than 20% and quite often not more than 10%, alt by 
weight of the composition. In many of the instant compositions, hydrogen peroxide concentration is in the 
range of 4 to 8% by weight of the composition. The balance of the aqueous phase comprises water which in 

5 practice is often in the region of 30 to 85% of the composition weight It is preferable to select compositions 
in which the concentration of hydrogen peroxide in the aqueous phase is less than 35% w/w in the phase 
and often is TO to 35% w/w on that basis and it will be recognised that such concentrations correspond 
often to overall peroxide concentrations. of below 10% w/w on the composition. 

The aqueous phase also contains sufficient water soluble-acid to generate an acidic pH, preferably 

to from pH2 to pH5, and especially pH2 to pH3.5. Such a pH may often be obtained in the aqueous phase of 
the emulsion in practice by dilution with demineralised water of commercially available hydrogen peroxide 
solutions which contain a small amount of acidic stabilisers such as pyrophosphoric acid and/or one or 
more phosphonic acids (particularly amino methylene phosphonic acids, such as DTPMP and EDTMP, and 
often on emufsification a small proportion of organic acid from the activator can transfer into the aqueous 

is phase. The pH of the composition can readily be monitored and if necessary adjusted to the preferred 
range by suitable acid or base introduction. The aqueous phase can additionally contain a small amount of 
a thickener, such as about 0.5% by weight of the composition of a xanthan gum, the precise amount being 
variable at the discretion of the manufacturer to obtain a desired viscosity. 

The concentration of activator in the composition is normally selected in the range of from 1 to 35% by 

20 weight, is usually at least 3% by weight and in many embodiments is from 10 to 30% by weight Many 
useful compositions contain activator in the range 3 to 10% w/w. Of course, it will be recognised that the 
higher molecular weight activators tend to be present in somewhat higher concentrations than the lower 
molecular weight activators, in order to achieve a similar mole ratio to the hydrogen peroxide. Thus, in 
some embodiments for activators having an equivalent molecular weight of up to 100 the proportion of 

25 activator is preferably from 10 to 20% by weight for activators having an equivalent molecular weight of 
over 100 to 130 the corresponding proportion is preferably from 15 to 25% and for activators having a 
molecular weight of over 130, the corresponding proportion is preferably from 20 to 30% by weight 

The amount of emulsifier that can be used can be found over a very wide range. One convenient way of 
assessing how much emulsifier to employ is to relate it to the weight of activator present Naturally one 

30 should also take into account the extent to which the activator and emulsifier are matched in the 
formulation employing low relative amounts of emulsifier only when they are reasonably matched. With 
that proviso, the amount of emulsifier usually employed is at least 5% by weight based on the activator, 
and indeed in many desirable compositions is from 10% likewise based with a reasonably matched 
emulsifier/activator system, and it is possible to achieve excellent emulsions, using less than 100% 

35 emulsifier w/w based on the activator, though when around 50% or less emulsifier is employed there is a 
marked tendency for it to be a macro-emulsion. Particularly in the region of at least 70% emulsifier in such 
a matched system, it tends to form a micro-emulsion. Naturally, above 100% emulsifier can be used if 
desired, but for a matched system, its justification would often be found in some non-emulsion aspects of 
the inventions, for example in order to improve washing performance; however in a system that is less well 

40 matched, it can be beneficial for the emulsion stability to employ over 100% w/w emulsifier. Normally, the 
total weight proportion of emulsifiers in the emulsion is not more than 60% w/w. 

Some suitable compositions comprise 3 to 20% hydrogen peroxide, 30 to 85% water, 10 to 30% 
peroxyacid generator, %s by weight being based upon the emulsion and from 10 to 70% by weight based 
on the peroxyacid generator of emulsifiers. 

45 The extent to which the matching of HLB values for the activator/emulsifier can be related in the 
context of the present disclosure using high amounts of emulsifier can be gauged from the fact that clear 
emulsions can be formed from water soluble anionic emulsifiers such as aikyl benzene sulphonate, alcohol 
sulphates or sulphosuccinates provided that the weight ratio of the emulsifier to activator is generally at 
least 4:1 and in some instances from 2:1 to 4:1 also, in the range of activator concentrations from 1 — 10% 
so w/w. At ratio of emulsifier to activator below those ranges but at least 1:1, the emulsion is primarily a 
macroemulsion, but it will be seen to comprise two phases only, i.e. does not separate readily to a three 
phase system. 

A list of suitable emulsifiers is given in European Patent Specification 92932A, on pages 10 and 11. It 
will be recognised that there are other and closely related emulsifiers to one or more of the listed 

55 emulsifiers which will have similar characteristics or characteristics having a predictable difference. For 
example, the PEG 400 monostearate has an HLB value approximately 1.4 units lower than the PEG 400 
monolaurate emulsifier listed and the POE (20) cetyl alcohol (ether) has an HLB value 2.8 higher than the 
corresponding POE (10) cetyl alcohol (ether). It is often desirable to match unsaturated emulsifiers with 
unsaturated activators and vice versa. 

60 In addition, mixtures of the emulsifiers, such as a mixture of one or more alkyl benzene sulphonates 
and/or alcohol sulphates and/or sulphosuccinates with one or more water-soluble alkyl phenol and/or 
ethoxylated fatty alcohol or acid, alkanolamine or other ethoxylated nonionic emulsifier, can be used. The 
ratios of the mixtures can be selected within wide limits, with the ratio of anionic to nonionic emulsifier 
usually in the range 10:1 to 1:10. In the preferred range of 3:1 to 1:3 and by so doing it Is often possible to 

65 extend the area within which the compositions are clear rather than being strictly macroemulsions. In 
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many instances such co-operation between the two types of emulsifiers could enable clear compositions to 
be formed containing 1 part activator per 2 to 3 parts by weight of the emulsifier system. An excellent 
example comprises a 2:1 to 1:2 ratio of a nonylphenol ethoxylate with a sulphosuccinate. 

Some, or the major part or all of the emulsifiers is often premixad with the activator before subsequent 

5 dispersion in the aqueous hydrogen peroxide, such amount in many cases comprising 100% to 50% of the 
weight of the activator. Howevever, it is possible for some of the emulsifier combination to be pre or post 
mixed in the aqueous phase, especially in respect of an anionic emulsifier, in which case for example up to 
50% and typically at least 5% of such emulsifiers by weight based on the activator can be so added to the 
aqueous phase. Advantageously, it has been found in some embodiments that transparent emulsions can 

to be obtained, such as by including an anionic emulsifier as well as a nonionic emulsifier and employing at 
least about half as much emulsifier as activator. All or part of the anionic emulsifier can in the main be 
added in either phase at the discretion of the formulator. 

It is possible also to employ an intermediate weight aliphatic alcohol having a C, to C, chain length to 
co-operate with especially the anionic emulsifiers, in a weight ratio thereto often of up to 2:1. 

ts In addition to the foregoing components, the composition can also contain one or more dyes or 
perfumes, preferably those which have demonstrable resistance to attack by peroxygen compounds, 
usually in an amount of less than 0.5% by weight. Since the composition may be used for the bleaching of 
absorbent materials, it may also be advantageous to add an optical brightening agent to the formulation. 
This would usually be employed in an amount not greater than 2% by weight, often from 0.5 to 1%, and 

20 should also be resistant to attack by peroxygen compounds. 

It will be recognised that when high ratios of emulsifier to activator are used, it is possible to obtain 
bleach activator compositions which establish their own balance of nonionic to anionic surfactants when 
used in conjunction with conventional amounts of a base washing composition and therefore can minimise 
the risk of impaired cleansing of surfactant-sensitive soils which can occur if relatively low ratios of 

25 emulsifier to activator are employed. 

It will be recognised, furthermore, that an alternative approach is facilitated by the use of the type of 
compositions described herein. In this latter approach, the bleach activator composition can be tailored for 
use in conjunction with a selected washing composition so that the benefits of the bleach augment the 
performance of that washing composition without interfering markedly with the cleansing of surfactant- 

30 sensitive stains. This can be achieved by matching the emulsifier system of the bleach composition to the 
surfactant mixture in the washing composition and then employing a high concentration of the emulsifier 
system into which is introduced the selected activator in a relatively low ratio thereto. 

Normally, the aqueous phase comprises at least 25% and the organic phase not more than 75% of the 
emulsion. In many emulsions described herein, the aqueous hydrogen peroxide comprises from 40 to 95% 

35 by weight of the composition and correspondingly the organic phase, mainly the activator and emulsifier 
comprises the balance of from 60 to 5% by weight. 

The compositions can conveniently be plotted as weight percentages using triangular coordinate 
graph paper for respectively aqueous hydrogen peroxide, activator and emulsifier(s). Certain preferred 
compositions are in the quadrilateral defined by the coordinates 90,3,7; 50,35,15; 25,15,60; 37,3,60. Many 

4o such preferred emulsions, can be defined by the quadrilateral with coordinates 65,10,25; 45,30,25; 
25,15,60; 30,10,60. t , r 

The aqueous emulsions of the instant invention can be prepared using activator, emulsifier, hydrogen 
peroxide and water In the proportions described hereinbefore, in a series of steps comprising:— 

1. forming an organic phase by mixing together at a temperature of up to 70°C the activator with at 
45 least the major weight part of the emulsifier or emulsifiers, thereby intimately contacting both components 

together; * . 

2. separately preparing an aqueous solution of hydrogen peroxide and the balance, if any, ot 
emulsifier, especially if the latter is anionic, at a concentration of hydrogen peroxide sufficient to provide 
the desired amount thereof in the emulsion said concentration often being selected in the range 5 to 25% 

so by weight of the aqueous phase, usually at a temperature of below 50°C, and preferably fom 10 to 25°C; 

3. introducing the aqueous hydrogen peroxide solution into the organic phase comprising emulsifier 
and activator, in the appropriate weight ratio and subsequently or simultaneously subjecting the resultant 
mixture to a shearing force sufficient to disperse the organic phase, preferably at the natural temperature 
obtained by mixture of the two phases. 

55 In an alternative liquid formulation that demonstrates particularly good storage stability, as shown for 
example, by the retention of activator therein, the activator and an aqueous hydrogen peroxide solution are 
both dissolved in an organic solvent that is miscible with both aqueous and hydrophobic liquids. Such ^ 
liquids are normally oligomers of short chain glycols or partial short chain aliphatic ether or ester derivative <n 
of them or glycols or glycerol. The molecular weight of such solvents is normally in the range of 125 to g 

60 about 450. Unsubstituted glycol oligomers, especially of ethylene or propylene glycols comprise not more 0 
than respectively 10 or 7 units and for ether or ester derivatives from 2 to 5 units. The short chain ester or ^ 
ether is normally C, to C 4 . Examples include polyethylene glycol having an average molecular weight of 
from 200—400, di- or tri-propylene glycol, and the mono-acetate or mono-propionate derivatives or the 
monopropyl or monobutyl ether of ethylene glycol, propylene glycol or diethylene glycol. Mixtures of two 

65 or more of these solvents can be employed in any weight proportion to each other. The solvent can also 
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contain, if desired, one or more of the anionic and/or nonionic surfactants to which reference will be made 
subsequently in conjunction with washing compositions; including in particular linear alky! benzene 
sulphonate salts, in a weight ratio to the solvent of up to 2:1 and often up to 3:2. For convenience these 
compositions are referred to as solutions, through their precise structure is not known. 

5 These solutions conveniently comprise at least 55% w/w of the solvent and any anionic or nonionic 
surfactant, and normally up to 35% activator and normally up to 40% aqueous hydrogen peroxide. It will be 
recognised that in practice that there are also two further constraints, namely first that it is desirable to 
maintain an equivalent mole ratio of hydrogen peroxide to activator of at least 1:1 and preferably 1.5:1 to 
2.5: 1 so that most effective use is made of the activator when the composition is subsequently employed to 
o generate peroxyacid species. The second practical constraint is that it is preferable to avoid the more 
concentrated hydrogen peroxide solutions which might lead to irritation or skin oxidation should the 
solution, undiluted, come into contact with the user. Thus as the proportion of aqueous component 
increases, it is possible to achieve the same equivalent mole ratio of hydrogen peroxide to activator whilst 
employing less concentrated hydrogen peroxide. Thus, in practice, it is usual for these solutions to contain 
s at least 10% w/w aqueous hydrogen peroxide, and usually up to 30% w/w. Simultaneously, in practice, it is 
normally more convenient to include atleast 10% w/w activator and likewise normally not more than 30% 
w/w, even though of course a lower activator concentration of say 3 to 10% or even 1 — 3% is possible 
without difficulty if the lower concentration of activator can be tolerated. The preferred compositions are 
defined by the pentagonal area bounded by the coordinates (aqueous H 2 0 2 , activator, solvent/surfactant), 

•o 30,15,55; 15,30,55; 10,30,60; 10,10,80; 30,10,60. Especially preferred compositions are defined by 30,15,55; 
20,25,55; 10,20,70; 10,10,80; 30,10,60. 

Whilst the foregoing compositions are primarily intended for use in conjunction with some other 
composition such as a detergent composition, one further category of composition merits close attention. 
In this category, the peroxygen compound is provided in the form of a persalt instead of hydrogen peroxide 

25 and it is suspended in particulate form in an anhydrous solution of the aforementioned activators. 
Optionally, the compositions can contain one or more suspended particulate detergent builders. 

The liquid component usually contains at least one surfactant which, if it is liquid at storage and use 
temperatures, i.e. desirably melts at no higher than 10X and preferably below 0°C, such as many nonionic 
surfactants, can comprise if desired the entire component A. However, in practice it is highly convenient to 

30 employ together with the surfactant a non-aqueous water-soluble or water dispersible organic solvent. By 
so doing it is not only possible to employ normally solid and readily available surfactants but also adjust 
the viscosity and appearance of the liquid component for ease of pouring of the composition and control of 
the physical stability of the suspension of any particulate component. The weight ratio of surfactant to 
solvent often is selected in the range of 100:0 to 5:95 and in many practical embodiments is within the 

35 range of 60:40 to 10:90. 

The surfactants which can be employed herein can be non-ionic, anionic, cationic, or amphoteric. 
Generally, the surfactants contain at least one hydrophobic group, e.g. an aliphatic hydrocarbon group 
containing at least 8 carbon atoms, and often from 10 to 26 carbon atoms, the aliphatic group often being 
acyclic, but sometimes containing an alicyciic group, or the hydrophobic group can be an alkaryl group 

40 containing at least 6 and preferably up to 18 aliphatic carbon atoms. The surfactant contains in addition at 
least one water-soiubilising group for example a sulphonate, sulphate, or carboxylic group which is linked 
either directly or indirectly to the hydrophobic group. Unking members can include residues of polyhydric 
alcohols containing etheric or esteric linkages, for example derived from ethylene glycol, propylene glycol, 
glycerine or polydther residues. The surfactants can be soaps or be synthetic, for example as described in 

45 chapter 2 of Synthetic Detergents by A Davidsohn and B M Milwidsky, 5th Edition published in 1972 by 
Leonard Hill, London, and methods of making them are described in chapter 4 of the same book. 

Amongst anionic surfactants described on pages 1 5 — 23 of the aforementioned book, sulphonates and 
sulphates are of special practical importance. The sulphonates include, for example, alkaryl sulphonates, 
and particularly alkyl benzene sulphonates, the alkyl group preferably being straight chain containing 9 to 

so 15 carbon atoms, of which one of the most commonly employed surfactants is linear dodecyl benzene 
sulphonate. Other anionic sulphonates which are useful in washing compositions herein include olefin 
sulphonates, obtained, for example, by sulphonating primary or secondary aliphatic mono-olefins, alkane 
sulphonates, especially linear alkane sulphonates, and hydroxy alkane sulphonates and disulphonates, 
especially 3-, 4-, and 5-, hydroxy-n-alkyl sulphonates in which the alkyl group contains any even number 

55 from 10 to 24 carbon atoms. Other desirable anionic surfactants include C t — fatty acid soaps, alcohol 
sulphates, preferably linear, having a chain length of at least 10 carbon atoms and sulphated fatty acid 
alkanolamides. Other sulphates comprise sulphated nonionic surfactants as for example alkylphenoxy- 
ethylene oxide ether sulphate in which the alkyl groups contain from about 8 to 1 2 carbon atoms and there 
are 1 to 10 units of ethylene oxide in each molecule. Yet other sulphate surfactants comprise alkyl ether 

60 sulphates where the alkyl group contains from 10 to 20 carbon atoms, preferably linearly and each 
molecule contains from 1 to 10 preferably from 1 to 4 molecules or ethylene oxide. Further anionic 
surfactants include phosphate derivatives of the ethylene oxide based nonionic surfactant described 
herein. 

It is of considerabfe advantage that at least a proportion of the anionic surfactant be in liquid form or 
65 readily liquifyable. 
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In an especially suitable class of anionic surfactants trie counter ion is.a quaternary ammonium cation 
derived for example from ethanolamine or isbpropylamine. 

A considerable proportion of nonionic surfactants suitable for use in the present invention comprises 
condensation products of ethylene oxide and possibly propylene oxide. One class of such nonionic 
5 surfactants which is of special importance comprises water soluble condensation products of alcohols 
containing from 8 to 18 carbon atoms with an ethylene oxide or polymer thereof often providing or 
containing at reast 5 molecules of ethylene oxide per molecule of surfactant, e.g. from 7 to 20 moles of 
ethylene oxide. Particularly desirable nonionic surfactants comprise water soluble condensates of alley! 
phenols or alkyl naphthois with an ethylene oxide polymer thereof normally providing or containing from 5 
io to 25 moles of ethylene oxide per mole of alkyl phenol or alkyl naphthol. The alkyl group normally contains 
from 6 to 12 carbon atoms and is frequently linear. 

As an alternative to the hydrophobic moiety of the nonionic surfactant being linked to the hydrophilic 
moiety by an ether link as in alkyl phenol/ethylene oxide condensates, the linkage can be an ester group. 
The hydrophobic moiety is normally the residue of a straight chain aliphatic acid containing from 3 to 22 
is carbon atoms and more particularly lauric, stearic and oleic residues. In one class of nonionic ester 
surfactants, the hydropholic moiety often comprises polyethylene oxide, frequently in the ratio of from 5 to 
30 moles of ethylene oxide per mole of the fatty acid residue. It will be recognised that both mono and di 
esters can be employed. Alternatively it is possible to employ as the hydrophilic mo.ety glycerol, thereby 
producing either mono or di glycerides. In a further group, the hydrophilic moiety comprises sorbitol. A 
20 further class of nonionic surfactants comprise alkanolamides in which a C 10 to C„ amide is condensed with 
a polyethylene oxide or polypropylene glycol hydrophilic moiety or moieties. Semi-polar detergents 
include water soluble amine oxides, water soluble phosphine oxides and water soluble sulphur oxides, 
each containing one alkyl moiety of from 10 to 22 carbon atoms and two short chain moieties selected from 
the groups of alkyl and hydroxyalkyl groups containing 1 to 3 carbon atoms. 
23 The anionic and nonionic surfactants are often employed together in many cases in a weight ratio 
within the range 2:1 to 1:10. In built compositions the ratio is often from 2:1 to 1:3 whereas in unbuilt 
compositions the ratio is often from 1:2 to 1:6. _ . 

The aforementioned are the anionic and nonionic surfactants which can be incorporated in the 
aqueous hydrogen peroxide/activator/glycol and the like solvent compositions referred to hereinbefore. 
30 In practice, cationic detergents are normally not present in the same composition as anionic 
surfactants, but when cationic detergents are used they are frequently quaternary ammonium salts such as 
tetraalkyl ammonium halides in which at least one of the alkyl group contains at least 10 carbon atoms or 
quaternary pyridinium salts substituted by an alkyl chain of at least 10 carbon atoms. 

Useful amphoteric surfactants include derivatives of aliphatic quaternary ammonium, sulphonium and 
35 phosphonium compounds in which the aliphatic moieties can be linear or branched, or two of which can 
join to form a cyclic compound, provided that at least one of the constituents comprises or contains a 
hydrophobic group containing from about 8 to 22 carbon atoms and the compound also contains an 
anionic water solubilising group, often selected from carboxylic, sulphate and sulphonates. 

The non-aqueous organic solvents which can be employed in these suspended persalt compositions 
40 are liquid alcohols, polyols, amines, low molecular weight ether or ester derivatives of alcohols or polyols, 
or liquid poryglycols or a combination of any two which form a liquid with the surfactant i.e. include many 
already referred to in the context of the aqueous hydrogen peroxide/activator solutions. 

Usable alcohols include C t to C« linear or where structually permissible branched alcohols including 
ethanol, propanol, isopropanol, butanol and hexanol. Polyols can bediols, as in ethylene glycol, propylene 
45 glycol or polymers thereof in a molecular weight for polyoxyethylene glycol especially of up to 500 and for 
polyoxypropylene glycol of up to 4000. Alternatively the polyol can be trihydric such as glycerol. Typically 
the polyol monomer contains up to 6 carbon atoms. . 

Usable low molecular weight ether derivatives include C, to C 4 alkyl (linear or branched) ethers derived 
from the aforementioned alcohols/polyols and in many instances the derivatives of a glycol or a di- or tri- 
so glycol, such as monoethyl ethers of ethylene glycol or triethylene glycol, or tripropylene glycol, the 
monopropyl or monobutyl ether of ethylene glycol or diethyiene glycol and the monobutyl ether of 
dibutylene glycol. . 

Suitable esters include mono, di and tri acetates of glycerol, digol monoacetate, dipropyiene glycol 
mono or diacetate and ethylene glycol acetates. 
55 Alternatively, low molecular weight amines such as C* to C« amines, including linear ana 
isobutylamine and cyclohexylamine can be employed, or di or trialkyl amines such as diethylamine, or 
trimethylamine, although at least some are malodorous or have a low flash point. A useful class comprises 
alcohol amines, often containing up to 6 carbon atoms, and in many cases derived from ethanol or ^ 
isopropanol or ethylene or propylene glycol. Examples include mono, di or triethanolamme, or the g 
60 corresponding isopropanolamines and diglycolamine and morpholine. A further useful class of solvents 
comprises the ether or ester derivatives and N-alkyl or N-acyl derivatives of the aforementioned alkaloi- 
amines. The alkyl/acyl group often contains 1 to 4 carbon atoms. Examples include N-acetyl ethanolamine. 

The persalt is selected from especially alkali metal (normally sodium) perborates, percarbonate. 
perphosphates and also organic adducts such as urea hydrogen peroxide. Amongst other -compounds 
€5 there also come into consideration the H a O, adducts of mixed NaCl/K a S0 4 and KC!/K 2 S0 4 , i.e. ciatnrate 
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compounds and the adducts of H 2 O a with various zeolites. A commonly selected persalt is either sodium 
perborate tetrahydrate or sodium percarbonate. but much more advantageously is sodium perborate 
monohydrate, which can function as an in situ water absorbent. Thus, the most preferred persalt is sodium 
perborate monohydrate, especially when overdried. 

5 Since the persalt is included as a hydrogen peroxide generator, it is preferably employed in the 
equivalent mole ratio to the activator described hereinbefore for hydrogen peroxide itself. 

It will be understood that good washing performance can be achieved in the absence of a detergent 
builder, and such compounds tend to exhibit higher avox stability. However, in order to enhance 
detergency it is advantageous though not essential to include at least one detergent builder and when such 

'0 is desired, it is preferably incorporated as a dispersible particulate solid. Both water soluble or water- 
insoluble builders can be used. Water soluble builders of especial value include alkali metal poly- 
phosphates, pyrophosphates and polymetaphosphates, and in particular the sodium and/or potassium 
salts, and additionally, the sodium/hydrogen or potassium/hydrogen salts can be used. Other soluble 
builders include alkali metal borates, silicates and carbonates, again especially the sodium salt. Amongst 

is water-insoluble builders, noteworthy examples are zeolites that obey the formula (fv^O), <AI 2 0 3 ) (Si0 3 ) y , in 
which M is a monovalent metal, x is 0.7 to 1.5 and y is from 1.3 to 4.0 of which especial value accrues to 
sodium X, sodium A and mixtures thereof. To achieve a lower wash pH, boric acids may be used. 

To some extent, at least a proportion of the builders can comprise organic sequestrant-type builders of 
which suitable classes include aminocarboxylic acids, aminophosphonic acids, poiycarboxylic acids and 

20 polyhydroxycarboxylic acids, either employed as such in order to promote a somewhat lower washing pH 
or in salt form. Examples of note include nitrilotriacetic acid, (NTA) ethylene diaminotetraacetic acid or the 
corresponding methylenephosphonic acids, citric acid, gluconic acid, C t to Cm dicarboxylic acids 1,1,3,3- 
propanetetracarboxylic cid, oxydiacetic acid, oxydisuccinic acid, furan tetracarboxyiic acid and tetrahydro- 
furan tetracarboxyiic acid, as such or as their sodium or potassium salt 

25 The ratio of acidic to salt builders and the total amount of the builders is often so arranged as to 
generate an alkaline pH, the particular from pH 7.5 to 10.5 in the wash water. When a preformed peroxyacid 
is used the pH is preferably 7.5 to 8.5 and when a persa It/activator of pH 8,5 to 10 is preferable to promote 
perhydrolysis. 

In practice, it is often convenient for the organic builder to comprise only a small proportion of 

30 component (C) such as from 0 to 20%, although much higher proportions can be tolerated especially where 
sodium citrate or NTA are employed to replace phosphate builders. 

In addition, the compositions herein can contain at least one detergent auxiliary agent, such as soil 
antiredeposition agents, dye transfer inhibitors, optical brightening agents, peroxy stabilisers, corrosion 
inhibitors, bactericides, foam enhancers, foam inhibitors, thickeners, absorbents, abrasives, diluents, dyes, 

35 perfumes and proteolytic enzymes. Amonst the auxiliary agents, carboxymethyl cellulose salts and 
polyvinyipyrrolidines deserve mention as SAROs, the various aminocarboxylates, aminomethylene- 
phosphonates, hydroxy quinolines and dipicolinic acid as peroxy stabilisers and/or dye transfer inhibitors, 
silicates for corrosion inhibition, quaternary ammonium or pyridinium halides as bactericides, 
alkanolamides and ethylene oxide/propylene oxide copolymers to regulate foaming. Derivatives of 

40 diaminostilbene sulphonic acid, diary! pyrazolines and aminocoumarins are examples of OBA's, anhydrous 
sodium or magnesium sulphate are examples of absorbents and diluents, silica or maleic modified 
cellulose, polyethylene oxide e.g. above MW of 10,000, maleic anhydride copolymers with ethylene, 
styrene or methylvinyl ether, especially above 50,000 MW, or polyvinyl pyrrolidine as a thickener, and silica 
or kieselguhr as abrasives. Naturally, it is preferred to select dyes and perfumes known not to interact 

4 5 readily with peroxygen compounds, and to coat any enzyme with water soluble/dispersible coating for 
storage protection. 

Solids which are to be incorporated in the compositions herein are preferably finely ground so as to 
reduce the likelihood of settling out, for example having a mean particle diameter of below 0,1 mm, and 
often between 0.01 mm and 0.1 mm. 
so a wide latitude is permitted in the ratio of the components, but the total solids content preferably 
comprises no more than about 50% w/w, and is commonly in the range 5% to 45% w/w. Conversely the 
liquid components normally comprise at least 50% and often 55 to 95% w/w. 

In many embodiments, the detergent auxiliary agents comprise up to 10 parts by weight except when it 
contains diluent or abrasive when it may provide up to 40 parts by weight 
55 The persalt comprises often 5 to 20 parts by weight, the activator 5 to 30 parts by weight, and the 
builder from 0 to 30 parts by weight based on a composition of 100 parts by weight. 

The suspended persalt compositions can readily be made by blending the components together in the 
appropriate ratios. Preferably, the surfactants are blended together at ambient to 60°C alone or with the 
solvent the activator (if any) is introduced and then finally the solids are stirred in until the mixture is 
60 homogenous. 

The manufacture of the hydrogen peroxide solutions or persalt suspensions can be carried out using 
the apparatus described for making the liquid emulsions. 

Alternatively, for incorporation in solid washing compositions containing one or more of the 
aforementioned washing components or additional components of such compositions, the gem diester 
65 activators can be incorporated into or onto a suitable substrate of which for reasons of practicability, the 
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most suitable located to date is sodium perborate monohydrate, which is the subject of EP— A — 0122763, 
published 24th October 1984. 

In the process of the present invention, the hydrogen peroxide or hydrogen peroxide-developing 
compound is preferable employed in an equivalent mole ratio to the peroxyacid generator of from 5:1 to 
5 1:5 and especially from 2:1 to 1 :2. For the avoidance of doubt, the equivalent number of moles is the actual 
number of moles multiplied by the number of active sites per molecule. 

As referred to hereinbefore, in washing processes the hydrogen peroxide and peroxyacid generator 
can be employed in conjunction with a washing composition. In the event that the hydrogen peroxide and/ 
or developer is added separately from the peroxyacid generator it is most convenient for one or other 

jo component to be incorporated in the washing composition, for example an aforementioned persalt in a 
paniculate washing composition, typically in an amount of from 5 to 40% by weight thereof. Where the two 
components are preformed into a composition such as an acidic aqueous emulsion, there is no need for the 
washing composition to contain a persalt, but persalt-containing compositions can still be used with such 
emulsions with equal facility. Such a washing composition would normally contain from 5 — 95% and often 

is from 5 — 40% of a surface active agent or combination of agents selected from anionic, nonionic, cationic 
and ampholytic, and zwitterionic surfactants and normally from 1 — 90% of one or more detergent builders, 
frequently from 5—70% and often up to 50% by weight of diluents or processing additives, and finally up to 
20% by weight of auxiliary agents. These components have already been described in conjunction with 
suspended persalt compositions, and the description given therein in respect of them applies here also, 

20 with the proviso that for solid washing compositions, the surfactants chosen are solid at up to 40°C, at least, 
and thus the appropriately higher molecular weight homotogues of the mainly liquid surfactants are 
selected from the classes described. 

Phosphonic acid chelating builders include especially hydroxyalkyl-1,1-diphosphonic acid, ethylene- 
diaminotetramethylene tetraphosphonic acid and diethylenetriaminopentamethylene pentaphosphonic 

2S acid, and salts thereof, and can be present in, e.g. 1 — 5% w/w to provide stabilisation of the persalt. 

The builder in conjunction with the surfactant, often produces a washing solution that has a pH of at 
least pH7 and often pH8 — 10.5. 

Washing, disinfecting or bleaching processes according to the present invention can be carried out at 
any temperature up to the boiling point of the aqueous solution of the hydrogen peroxide/peroxyacid 

ao generator, but preferably from ambient to 60 C C. In general it is desirable to employ sufficient of the 
hydrogen peroxide/peroxyacid generator to yield at least one part of available oxygen (avox} per million 
parts by weight of solution and preferably at least five parts per million. For household washing solutions, 
obtained by dissolution of a detergent composition either containing or into which is introduced the 
hydrogen peroxide/peroxyacid generator, the concentration of avox is frequently from 5 — 100 parts Avox 

3S per million parts of solution by weight, but more concentrated solutions can be employed if desired. 

The period of contact between an aqueous washing solution containing th hydrogen peroxide/ 
peroxyacid generator with the fabric, clothes or other articles to be washed is often at least 5 minutes and 
generally each wash is between 10 minutes and an hour. However for cold soaking or steeping, longer 
periods such as steeping overnight can be employed also. The aforementioned solutions can be employed 

40 also to wash and disinfect hard surfaces of which typical examples are metal, plastic, wood, ceramic, glass 
or paint-coated surfaces. The invention process composition can be employed in the rinse stages of a 
machine wash cycle, especially in the first rinse. In practice, though, it is usual for the washing composition 
to be employed at a concentration of from 0.5 gpl to 20 gpl and often from 0.8 gpl to 10 gpl, washing 
practices such as washioad to liqubr ratios varying from country to country. When the hydrogen peroxide/ 

45 peroxyacid generator composition is used as an additive in conjunction with the washing composition or 
introduced separately into for example a subsequent rinsing stage, it is often employed at a concentration 
of from 0.3 to 4 gpl and in many instances from 0.5 to 2.5 gpl. Use outside these ranges is, of course, at the 
discretion of the user. As an alternative, a slurry or paste of the composition containing the hydrogen 
peroxide/peroxyacid generator and a surfactant composition and having a much higher avox content 

so thereby, such as from 200—500 ppm avox may be employed instead. Furthermore, the solutions obtained 
by dissolution of the compositions or the hydrogen peroxide and peroxyacid generator separately, 
hereinbefore described to yield the appropriate concentration of avox can be used to bleach textile fabrics, 
wood or pulp under the conditions and employing the equipment used for bleaching such articles with 
alkaline hydrogen peroxide. 

55 In such processes for the disinfection/sanitising of aqueous media, such as recirculating water 
systems, such as in industrial cooling circuits, or effluents from food-processing industries, paper mills, 
sewage stations, or in potable or industrial water supplies, optionally chlorinated, the disinfection process 
can conveniently be effected by introducing the hydrogen peroxide/peroxyacid generator together with 
any pH regulator or buffer as desired into the aqueous media particularly to employ a pH generally in the 

60 region of from 3 to 9, often from 5 to 9, and in general, sufficient of the salt is added to provide at least 0.5 
ppm peroxyacid in the media often from 1 to 25 ppm. Introduction of the components to form such an 
amount of peroxyacid leads to a substantial reduction in the content of live microorganisms. In the event 
that the aqueous media contain oxldisable waste chemicals such as inorganic or organic cyanides and 
mercaptans and the like, at least one equivalent of activator/hydrogen peroxide should be employed per 

55 
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mole of oxidisable substance. The pH of such media is preferably adjusted beforehand to and maintained 
at the known pH for safe peroxyacid reaction with such substances e.g. above pH 9 for cyanides. 

Having described the invention in general terms, specific embodiments will now be described in great 
detail by way of Example only. 

5 

Examples 1, 2, 3 and 4 

The activators in Examples 1 and 2 are respectively 1,1,5-triacetoxypent-4-ene, (TAPE) and 1,1,5,5- 
tetraacetoxypentane (QAPA), A mixture of these two activators was obtained by reacting glutaraldehyde (1 
mole) with acetic anhydride (3.25 moles) sodium acetate (1.35 moles) and heated to reflux temperature of 

to approximately 150°C and maintained at that temperature for approximately 4 hours, by which time the 
sodium acetate had fully dissolved. The mixture was allowed to cool to below 100°C, in practice 70 — 80°C 
and then ice-water washed in order to extract any residual sodium acetate, with about half its weight of ice 
water. The organic layer was separated and distilled in the presence of a polymerisation inhibitor (1 % w/w 
p-teniary butyl catechol). At a pressure of 1 Torr (about 133 Pa) and boiler/head temperatures of 

/5 respectively 90/50°C to acetic acid and other low boiling point impurities were taken off, at 0.2 Torr (about 
27 Pa) and 90 — 100/35 — 40°C the monoacetate fraction was obtained, and as the temperature was raised to 
110 — 125/70 — 85°C the diacetate fraction was obtained. The product of Example 1 was obtained at 0.2 Torr 
(about 27 Pa) and 140— 160/110— 11 5'C and of Example 2 at 0.4 Torr (about 53 Pa) and 180—200/ 
140— 155°C. The nature of the products was checked by gas chromatograph/mass spectrometry. 

20 

Examples 3 and 4 — absent 
Examples 5, 6 and 7 

In these Examples, the activator is respectively ethylidene diacetate (EDA), ethylidene benzoate acetate 

25 (EBA), and ethylidene dibenzoate (EDB). The activators were prepared by reacting vinyl acetate, in the case 
of Example 5 with acetic acid, and with benzoic acid in Example 6, and vinyl benzoate with benzoic acid in 
Example 7. The preparation of ethylidene benzoate acetate is described in greater detail herein and the 
other compounds can be made likewise but with the appropriate change to the reactants and inhibitors. A 
20 litre reactor equipped with a reflux was charged withvinyl acetate (5 kg) and benzoic acid (5 kg) and 

30 copper acetate (2.5 g, polymerisation inhibitor) were stirred into the reaction mixture at ambient 
temperature. Further vinyl acetate {2.05 kg) was then washed in followed by acetic anhydride (0.54 kg) and 
the mixture heated-to 4S°-C-&4ethane-sulphonic-acid-(0JX kg) wasOh en- introduced with .vigorous, stir ring 
and the mixture was heated to reflux temperature and maintained for 6 hours. The mixture was then 
allowed to cool overnight with stirring to ambient temperature. 

35 Demineralised water (6 kg) was thoroughly stirred for 15 — 20 minutes with the reaction mixture and 
then allowed to separate. The lower organic layer was withdrawn and washed similarly with the same 
weight of water, in a third washing, the water contained sodium acetate (300 g) and the procedure was 
repeated using 120 g sodium acetate in 6 kg water until the aqueous layer had a pH of below pH4. The final 
organic layer was dried over anhydrous sodium sulphate for several hours. 

^0 The organic phase was then purified by distillation under reduced pressure in the presence of p-t-Butyl 
catechol (20 g), first the excess vinyl acetate being removed under a moderate vacuum to about 2000 — 2500 
Pa pressure which was subsequently evacuated to about 375 Pa pressure during the distillation of 
ethylidene benzoate acetate, which boiled at 95 fl C approx at 375 Pa pressure. The formation of the diester 
was confirmed by NMR spectroscopy and gas chromatograph/mass spectrometry. 

45 

Example 8 

The general procedure of Examples 5 to 7 was repeated in a one tenth scale for the formation of 
ethylidene adipate diacetate (EADA) starting from vinyl acetate and adipic acid, with appropriate 
modifications in view of the different products obtained and omitting the final (sub 2000 Pa) low pressure 
so distillation step. 

The effectiveness of each of the Example activators at enhancing the bleaching of stains, was tested by 
forming a solution containing the concentration of persalts and activator specified in Table 1 together with 
a persalt-free detergent composition available in the USA from Procter and Gamble under the trademark 
TIDE (lower phosphorus content, solution concentration of 6 gpl). The solution was formed using a water 

55 supply having a hardness of 250 ppm in a weight ratio of calcium:magnesium 3:1. The washing trials were 
carried out at a typical hand-hot washing temperature of 40°C at a pH maintained at pH9 in a laboratory 
scale washing machine available from US Testing Corporation under their Trademark TERGOTMETER. 
Swatches stained with red wine were washed in the machine, and removed after respectively 10 or 20 
minutes washing and then rinsed and dried. The reflectance of the washed swatch was then measured and 

60 compared with the unwashed swatch and the pre-stained swatch. The reflectance measurements were 
obtained using an Instrumental Colour System MICRO MATCH ttheir Trademark) reflectance 
spetrophotometer equipped with a Xenon lamp fitted with a D65 conversion filter to approximate CIE 
artificial daylight, i.e. wavelengths below 390 nm being excluded. The percentage stain removal was 
calculated from the reflectance readings using the formula: — 
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% stain removal = 100 x (R w - R,)/(R U - R,) 

in which R w , R„ and R u represent respectively the reflectance of the washed sample, the stained sample 
before washing and the sample before staining. 
5 The results of the trials are summarised in the Table below. In each case, Table 1 specifies the 
measured avox (available oxygen) concentration provided by the persalt, sodium perborate tetrahydrate. It 
will be recognised that an avox concentration of 35 ppm corresponds to a molar concentration of 
2.2 x 10~ 3 M hydrogen peroxide. 

to TABLE 1 





Activator 
Name 


Cone, 
ppm 


Avox Cone, 
ppm 


Mole 
ratio 


% Removal al 
10 mins 20 mi 






OS 




47 


55 






TAPC 






0.47:1 


60 


67 




X A DC 
1 Art 








65 


/u 


20 
















QAPA 


250 


35 


0.38:1 


64 


70 




OAPA 






1:1 


60 


65 


25 






100 




60 


66 




QAPA 


665 


35 


1:1 


70 


75 




OAPA 




35 


0.5:1 


70 


73 


30 
















QAPA 


166 


35 


0.25:1 


67 


70 








100 




60 


66 


35 


EDA 


319 


35 


1:1 


69 


72 




EDA 


160 


35 


0.5:1 


66 


69 




EBA 


455 


35 


1:1 


70 


72 


40 
















EBA 


228 


35 


0.5:1 


67 


• 70 








35 




47 


55 


45 


EDB 


295 


35 


0.5:1 


69 


73 








35 




48 


53 




EADA 


220 


35 


1:1 


58 


62 



55 



60 



From the foregoing Table 1, it will be recognised that the activators enhance the stain removing 
capability of a persalt at typical hand hot washing temperatures. And advantageously similar results can be 
obtained even at low mole ratios as at the mole ratio of 1:1. When various of the processes were tried at 
pH8 instead of pH 9, even in the presence of a substantially lower concentration of detergent base, 1 .5 gpl 
instead of 6 gpl, at least as good if not better stain removal occurred. At 35 ppm avox and a mole ratio of 
0.5:1 for EBA, 70/75% stain removal occurred after 10/20 minutes and at the 1:1 mole ratio 74/78% stain 
removal occurred. Correspondingly good performance was obtained when the other activators were 
employed at pH 8. 



Examples 9 and 10 

In these Examples, two aqueous acidic emulsions were made by the following method. 
An organic phase was obtained by stirring all the emulsifiers and in the parts by weight specified in 
Table 2 with the activator obtained from Example 6, at approximately ambient temperature to form an 
65 homogeneous mix. An aqueous phase was obtained by diluting technical grade hydrogen peroxide (35% 



O 
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w/w) with demineralised water to give the parts by weight specified in Table 2. The aqueous phase was 
then gradually introduced into the organic phase with vigorous stirring over a period of about 5 minutes by 
which time an emulsion had formed. Substantially similar emulsions were obtained when part of the 
emulsifiers were introduced first into the aqueous phase. In the emulsions the emulsiflers were as 
5 follows: — 

E1 nonylphenol ethoxylate (SYNPERONIC NP13 from ICI pic) 
E2 dialkyl sulphosuccinate (AEROSOL OT75 from Cyanamid) 
E3 N-aikyl sulphosuccinamate (AEROSOL A22 from Cyanamid) 
w SYNPERONIC and AEROSOL are Trademarks of ICI and Cyanamid respectively. 

The quantities given in Table 2 are in parts by weight. 

TABLE 2 

'5 Component Example No. 





9 


10 


EBA 


20 


20 


E1 


10 


8 


E2 


6 


4 


E3 




4 


H 2 0 2 


7 


7 


H 2 0 


57 


57 



Clear dispersions were obtained indicating that microdroplets of the organic phase had been obtained. 
Further trials of emulsions of EBA or other activators and hydrogen peroxide used in an amount to 
generate in the wash solution 10 ppm of peracid Avox were carried out at 40°C using a medium wash in a 
35 domestic top-loader automatic washing machine, of 47 litre capacity from Maytag in the USA, in 
conjunction with the above-mentioned low phosphorus detergent composition TIDE at 1.5 g/l 
concentration. The stain removal from prestained swatches of cotton or polycotton cloth mixed in with the 
rest of a medium soil wash load were tested in the manner outlined hereinbefore. The results are 
summarised in Table 3, in comparison with corresponding vinyl benzoate (VB) or vinyl acetate <VA) 
40 products. A -ve sign indicates net stain darkening. 

USA, in conjunction with the above mentioned low phosphorus detergent composition TIDE At 1.5 g/l 
concentration. The stain removal from prestained swatches of cotton or polycotton cloth mixed in with the 
rest of a medium soil wash load were tested in the manner outlined hereinbefore. The results are 
summarised in Table 3, In comparison with corresponding vinyl benzoate (VB) or vinyl acetate (VA) 
45 products. A -ve sign indicates net stain darkening. 
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TABLE 3 





Cloth 


Stain 


% Stain 


Removal 


using 


5 






V8 


VA 


EBA 




Cotton 


Red Wine 


57 


52 


57 


JO 




Coffee 


52 


50 


53 






Bilberry 


68 


62 


64 






Tea 


20 


22 


25 


15 




Cocoa 


15 


15 


15 






EM PA 101 


32 


29 


32 


20 




Clay 


78 


76 


77 




Polycotton 


Red Wine 


14 


10 


16 






Coffee 


42 


40 


45 


25 




Bilberry 


36 


26 


33 






Tea 


-4 


-7 


1 


30 




Clay 


66 


65 


64 



Table 3 indicates that EBA performed on balance as well as the other two products tested but 
advantageously, EBA has substantially little or no malodour and has a very high flash point so that its 
35 formulation, transportation and use is not hindered to the extent that VB or VA are hindered. 

Examples 11 to 20 

The following Examples 1 1 — 20 were obtained by first forming a solution of the entire amount of the 
emulsifier in an aqueous hydrogen peroxide solution (8.4% w/w) into which the selected amount of 
<o activator was then introduced with vigorous mixing. The mixture was then allowed to stand without 
stirring and its appearance was noted after 30 minutes. 

Examples 26 to 30 were performed similarly to Examples 1 1 to 22 with the interpolation of an extra step 
after a solution of the first indicated emulsifier had been obtained. In that extra step the desired amount of 
the second emulsifier/cosurfactant was introduced, with the result that the concentration of hydrogen 
<5 peroxide was lowered proportionately below 8.75% w/w, and the concentration of the first emulsifier 
likewise. 

The emulsifiers used were: 

E, — linear alkyl benzene sulphonate (NANSA SS30) 
£ 6 — alkyl sulphate (sodium lauryl sulphate) 
so E c — alcohol ethoxylate (ETHYIAN CD919) 

E d — nonyl phenol ethoxylate (SYNPERONIC NP13) 

E. — 2:2:1 w/w mix of a linear alkyl benzene sulphonate/alcoho! sulphate/alcohol ether ethoxylate 

E, — n-pentanol as co-emulsifier 

E g — linear alkyl benzene sulphonate (ARYLAN CA) 
55 E ft — dialkyl sulphosuccinate (AEROSOL MA80) 

E, — nonyl phenol ethoxylate (SYNPERONIC NP10) NANSA, ETHYLAN and ARYLAN are Trademarks. 

The various compositions are summarised in Table 4 below, all of which were visually clear after 30 
minutes. The %s are those of the final composition, not parts added to 100 parts of aqueous hydrogen 
peroxide. 
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TABLE 4 





Example 


Activator 


{% w/w) 


Emulsifier 


% w/w 


5 


11 


EADA 


5 . 


E. 


20 




12 


EDA 


12 


E 0 


12 


/ 0 


13 


EDA 


15 


E D 


18 




14 


EDA 


8 


E c 


12 




15 


EDA 


14 


E c 


19 


15 


16 


EDA 


10 


E d 


12 




17 


EDA 


13 


E< 


19 


20 


18 


EDA 


11 


E. 


12 




19 


EDA 


18 


E, 


18 




20 


EBA 


4 


E. 


20 


25 


21 


EBA 


7 


E 0 


19 




22 


EBA 


5 


E c 


20 


30 


23 


EBA 


13 


E< 


18 




24 


EBA 


4 


E. 


13 




25 


EBA 


13 


P /P 




35 


26 


EBA 


13 


Ec/E h 


10/22 




27 


EBA 


• 15 


E</E h 


10/21 


40 


28 


EBA 


8 




13/8 




29 


EBA 


10 


Ec/En 


12/13 




30 


EBA 


11 


Er/Ec 


11/14 



45 



From Table 4, it can be seen that many clear compositions can be obtained even using anionic 
emulsifiers with the activators described herein. Many of these Examples have been repeated but at lower 
concentrations of emulsifier. In general it was found that nearly proportionate amounts of activator could 

so be accommodated whilst still obtaining a clear emulsion, as can be seen also by comparing Examples 15 
and 16, or 17 and 18 etc. Various other emulsifiers were tried and as a general rule it was found that 
performance ran parallel with their representative specified in Table 4. Thus, by way of example, other 
alcohol ethoxylates with a different degree of ethoxylation and/or derived from a different alcohol also 
produced an emulsion, but usually the maximum radio of activator to emulsifier from which a clear 

55 composition resulted was not the same. 

Examples 31, 33 and Comparisons 32, 34 
In these Examples and comparisons, aqueous microemulsions were made by the general method for 
Examples 26 to 30 and having composition differences given in Table 5. Each microemulsion contained 
€0 15.6% w/w activator and 5.1 w/v H a O a (as 100%). Comparison activator chloral diacetate is designated by 
CDA, E, is an alcohol ethoxylate (ETHYLAN CD916) and other abbreviations are as in Table 4. 

The compositions were stored in sealed bottles at 28°C and periodically analysed for activator content 
and total avox. The residual concentrations of H a O a and activator after 2 weeks are also given in Table 5. 

65 ET 000645 
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TABLE 5 





Ex 


Activator 




Emulsifiers 


Residua! % 


w/w 




Comp 




Name 


% w/w 


Activator 


H 2 0 3 


5 


31 


EBA 




19/11.5 


13.2 


4.8 




C32 


CDA 




19/11.5 


0.4 


3.3 


10 


33 


EBA 


E./E, 


13/12 


13.7 


5.2 




C34 


CDA 




13/12 


0.1 


3.3 



'5 Clear gassing was also observed from C32 and C34 turned yellow, whereas Example 31 and 33 
compositions remained clear. 

It can be concluded from Table 5 that the prior art activator chloral diacetate is most unsuitable for 
incorporating in aqueous peroxidtc emulsions in that its rate of loss during storage was very much faster 
than for the directly comparable invention compositions. 

20 

Examples 35—39 

In these Examples, a further range of gem-diester activators was made. 

In Example 35, a three necked flask (250 mis) equipped with a condenser and thermometer was 
charged at ambient temperature with cyciohexane carboxylic acid (100 g) a catalyst system comprising 

25 acetic anhydride (2 g) copper acetate (0.1 g) and methane sulphonic acid (1.75 g) was added with stirring. 
Vinyl acetate (100 g) was added over a 30 minute period and the mixture heated to 750°C, where it was held 
for 12 hours. The mixture was subsequently filtered, fractionally distilled under a partial vacuum to 55Pa, 
from which two major fractions were separated. Both were then washed with a dilute sodium bicarbonate 
solution, washed with water and dried over anhydrous sodium suiphate. Lower boiling point fraction (34.8 

30 g) 98°C was analysed by GC and IR and was ethylidene cyciohexane carboxylate acetate. 

In Examples 36 — 39, the gem-diesters were similarly made to Example 35 by chargiong the three 
necked flask (200 mis) with the selected aliphatic acid (100 g), respectively heptanoic, octanoic, trimethyl- 
hexanoic and 2-ethyl-hexanoic acid, and perchloric acid (0.05 g) added as a catalyst. The mixture was 
warmed to 40°C and vinyl acetate (120 g) added over a 30 minute period with stirring. The mixtures were 

35 then held at 100°C and stirred until GC analysis showed that the reaction was substantially completed. This 
period comprised 5 1/2 hours on Ex 36, 9 hours in Ex 37, 1 1/2 hours in Ex 38, and 3 hours in Ex 39. The 
mixture was then neutralised with sodium acetate (0.1 g) and residual vinyl acetate removed on a rotary 
evaporation at 35°C. The resultant liquid product was then fractionally distilled under a pressure of about 55 
Pa. The boiling point fraction correspondiong to the mixed di-ester, i.e. containing one acetate and one 

*o longer chain aliphatic carboxylate group was isolated and dried as above. 

The effectiveness of the products of Examples 35 to 39 as peroxyacid generators was demonstrated by 
standard washing trials conducted similarly to the trials, the results of which are summarised in Table 1, 
with the exception that the stain was bilberry on cotton, and the detergent base comprised 6 gpl of IEL 
base. In each trial the wash solution contained 0.337 gpl of sodium perborate tetrahydrate providing 

*5 peroxide in an equivalent mole ratio to the peroxyacid generator of 1:1. Stain removal was determined in 
the same way as in the beforementioned trials and the results after 20 minutes washing are shown in Table 
6 below. The comparison was carried out under exactly the same conditions but without added peroxyacid 
generator. 

TABLE 6 



55 



Product of 


% Stain Removal 


Ex 35 - 


83 


36 


83 


37 


80 


38 


79 


39 


76 


Comp 


69 



65 It is readily apparent that substantial generation of peroxyacid has been obtained. £f 000646 
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Examples 40 to 43 

In these Examples further emulsions, macroemulsions in 40 and 41, and microemulsions in 42 and 43, 
were made following the general method for Examples 9 and 10. using the activator and emulsifiers 
specified in Table 7 below. The abbreviations are as specified earlier with the addition of 
5 EEHA — ethylidene 2-ethyl hexanoate acetate 

£ k — primary alcohol ethoxyiate (SYNPERONIC A7) 

E, — diethanolamine laurate 

E m — nonyi phenol ethoxyiate (SYNPERONIC NP8) 



to 



Ex No. 



40 



TABLE 7 
41 



42 



43 



Component % w/w in the composition 



20 



25 



30 



35 



EBA 
EEHA 

E2 

E. 

E. 

E* 

E, 

E m 
H a 0 2 
Water 



10 



16 



10 
5 

2.5 



14 



6.7 



9 

13 



3 

balance 



9 

9.5 



13 
3.5 



Examples 44 to 53 

In these Examples, solutions containing aqueous hydrogen peroxide, gem diester activator and 
40 glycolic solvent, optionally containing a surfactant were made by first mixing the selected solvent with any 
surfactant used, then introducing the selected activator (EBA) and mixing in the 35% w/w aqueous 
hydrogen peroxide and any extra demineralised water needed. The process was carried out at ambient 
temperature. 

The compositions are summarised in Table 8, all percentages therein being by weight of the 
45 composition. 

The components are abbreviated as follows: — 
EHA ethylidene heptanoate acetate 

51 Dipropylene glycol 

5 2 2-acetoxyethanol 

so S 3 polyethylene glycol av mol wt 400 
S 4 polyethylene glycol av mol wt 200 

5 3 2-butoxyethanol 

S ft dodecyl benzene sulphonic acid, triethanolamine salta 
S 7 dodecyl benzene sulphonic acid/isopropylamine 
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TABLE 8 



5 



15 



25 



tx NO 


n 3 u a 

% 


H 2 0 

% 


Activator 

% 


Solvent 

Type 


% 


44 


5 


18 


EBA 20 


s, 


57 


45 


7 


13 


EBA 20 


s 2 


60 


46 


4 


7 


EBA 27 


s 3 


62 


47 


3 


12 


EBA 12 


S, 


73 


48 


5 


22 


EBA 15 




29/29 


49 


6 


32 


EBA 12 




25/25 


50 


5 


10 


EBA 29 


s 3 


56 


51 


4 


12 


EHA 20 


s 5 


64 


52 


4.5 


22.5 


EHA 14 


s 5 


63 


53 


4 


13 


EHA 14 


s, 


69 



Many other formulations corresponding to Examples 44 to 53 were made in which the solvent % was 
higher and the EBA and H 2 0j/H 2 0 proportions were proportionately lower. All of them were one phase 
solutions. 

30 The storage solubility of Examples 44 and 45 was tested by storing a sample of each in loosely fitting 
screw-capped polythene bottles at 37°C, and the residual avox content and EBA content determined at 
intervals. After two weeks storage, the loss of avox was less than 3% and the loss of activator ranged from 
2 1/2% to all apparent gain, even when allowance had been made for any loss of solvent from the 
composition. By comparison, corresponding compositions in which all the H 2 0 2 had been replaced by 

35 water showed noticeably worse loss of activator, showing that once again intimate contact between a 
peroxide and this type of activator has not led to premature and mutually destructive interaction, even 
though such interaction in subsequent use is the objective. 

Examples 54 to 59 

*o in these Examples and comparison, non-aqueous liquid washing compositions were made by mixing 

together at about 40°C the specified anionic surfactant nonionic surfactant and solvent in the weight ratio 

shown in Table 9. Thereafter, any activator was mixed in and finally the finely ground particulate solids 

were introduced. 

The various ingredients are abbreviated as follows; — 
45 SO polyethylene glycol (400 MW) 

SN alcohol ethoxylate (NEODOL 91—8) 

SA isopropylamine alky! benzene sulphonate (NANSA YS94) 

SB alcohol ethoxylate (SYNPERONIC A7) 

BA ethylidene benzoate acetate 
so BP sodium perborate monohydrate 

CP sodium tripolyphosphate solid 

CZ sodium zeolite A 

CS sodium silicate 

OS carboxymethyl cellulose 
55 DO optical brightener 

DO silica powder (AEROSIL 200) 

DE ethylene diamine tetraacetate (Na salt) NEODOL and AEROSIL are trademarks. 
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TABLE 9 

% w/w in Example/Comparison No. 



5 


Ingredient 
Name 


54 


55 


56 


57 


58 


59 






SO 


50 


45 


35 


35 


35 






10 


SN 
SA 


25 


15 
15 


20 


10 
10 


10 
10 


8 


9 




SB 












34 


40 


!5 


BA 


15 


15 


15 


15 


15 


15 






BP 


10 


10 


10 


10 


10 


10 





20 


CP 

QZ 




— 


20 


20 


— 
20 


26 


33 




CS 












4 


4 


25 


OS 












.1 


1 




00 












1 


1 


30 


OD 
DE 












1 


1 
1 



The effectiveness of the compositions was measured by washing swatches of cotton prestained with 
red wine at 40°C for 10 or 20 minutes, at a concentration of 2 g/I in hand water (250 ppm harndess Ca:Mg 
weight ratio of 3:1) using a laboratory scale washing machine sold under the trademark TERGOMETER by 
the US Testing Corporation, a machine which simulates a vertical agitator domestic washing machine. 
After being washed, each swatch was rinsed with cold water and air dried. The reflectance of each swatch 
was then measured (R f ) and compared with its unwashed reading (R,) and the prestained reading for the 
40 swatch (RJ. From the measurement the % Stain Removal was calculated using the formula*— 

% Stain Removal = 100 x(n\ - R,)/(Ry - R,) 

The results are given in Table 10 below, together with the measured pH of the wash water before and 
after the wash and with comparison washes C61 and C62 using a 6 g/I of respectively a particulate 
automatic heavy duty washing composition available in England in Spring 1983 from Unilever under the 
*s trademark PERSIL Automatic and a liquid heavy duty washing composition available in France in Spring 
1983 also from Unilever under the trademark WIStC 

avox^ ° f 9uidanC8 Exam P ,es 54 to 59 each provided an avox concentration of 23 ppm peroxyacid 

50 



55 



GO 



65 
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TABLE 10 



5 


Example/ 
Comparison 


start 


pH 

end 


/o O i a 1 1 1 

10 mins 


Lj Ann t *^ f 

ntjmova i 
20 mins 




54 


8.5 


7.2 


61 


67 




55 


8.5 


7.0 


59 


63 


to 


56 


8.4 


7,2 


66 


73 




57 


8.5 


7.1 


67 


72 


15 


58 


8.7 


7.1 


61 


66 




59 


8.8 


7.4 


68 


74 




C60 


9.3 


9.2 


49 


52 


20 


C61 


10.3 


10.0 


56 


63 




C62 


8.5 


8.5 


56 


62 



25 From Table 10, it can be seen that all the invention compositions performed in the tests considerably 
better than the direct comparison C60 even when using unbuilt formulations, and all matched or 
substantially improved upon the two commercial products C61 and C62 even though the latter were used at 
thrice the concentration of the invention compositions. 



30 Examples 63 and Comparisons 64 and 65 

In this Example, the antimicrobial activity of the hydrogen peroxide/peroxyacid generator system is 
demonstrated. The Example employed a microemulsion containing 5% w/w EBA, 2% w/w hydrogen 
peroxide and 13% w/w a nonyt phenol ethoxylate available under the trademark SYNPERONIC {grade 
NP13), with the balance being demineralised water. In comparison 64 the hydrogen peroxide was omitted 

35 from an otherwise identical emulsion and in Comparison 65, a simple 2% hydrogen peroxide solution was 
used. 

In each trial, a solution of one of the standard macroemulsions listed below was dosed into the liquid 

biocide to provide an initial concentration of 10* to 10 7 cfu ml" 1 . 

Micro-organisms: 
40 Ec Escherichia coli NCTC 8196 (faecal organism) 

Pa Pseudomonas aeruginosa ATCC 15442 (Urinary tract pathogen) 

Sa Staphylococcus aureus ATCC 6538 (skin organism) 

Sf Streptococcus faecalis ATCC 10541 (faecal organism) 

Ca Candida albicans ATCC 10231 (vaginal pathogen) 
45 Bs Baciilus subtilis NCTC 10452 (spore former) 

Five different treatment regimes were employed, as listed below: In A to C biocide was used in 

progressively more dilute form and in 0 and E the effect of organic contamination is simulated. 
Treatment regimes: 

A Biocide : neat x 0.9 
so B Biocide : neat x 0.5 

C Biocide : neat x 0.1 

0 Biocide : neat x 0.25; 2.5% (w/w) yeast extract present 
E Biocide : neat x 0.1; 4.0% (w/w) yeast extract present 

All the trials were conducted at laboratory ambient temperature (about 20 — 25°C). At intervals 1 ml 
55 samples were withdrawn after 5, 10, 30 minutes and 1, 2, 4, 7, 18 and 24 hours. The 5 and 10 minute 
samples were not taken for Bs. Each sample was neutralised (with 0.025% catalase when H a 0 2 was present, 
and/or with 3% nonionic surfactant TWEEN (trademark) when EBA was present) and the residual number 
of microorganisms determined by incubating the sample on agar plates for 48 hours at 37°C. 

The residual and initial numbers of microorganisms were compared, and the contact time necessary to 
so achieve a reduction of 99.99% of viable microorganisms is listed in Table 11 below. K indicates that the 
99.99% kill was achieved in less than 5 minutes and k in less than 15 minutes for Bs. Other times shown are 
the first measurement indicating that the desired kill had been achieved and the actual time is between that 
and the preceding contact time. 

NA indicates that the desired kill was not achieved even after 24 hours, and a — indicates that no trial 
65 was conducted. 
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TABLE 11 

Species Treatment Minimum Contact Time 

Ex 63 C64 C65 

Ea A K 2hr 10min 

B K — 30 min 

C K — — 

D K — 30 min 

E K — — 

Pa A K 30 min 5 min 

B K — NA 

C K — — 

D 10 min — NA 

E 30 min — — 

Sa A K 7hr 10 min 

B K — NA 

C K — — 

D 2hr — NA 

E 4hr — — 

Sf A K 18hr 30 min 

B K — 1hr 

C * K - _ 

D 1hr — 30 min 

E I2hr — — 

03 A K NA 2hr 

B K — 7hr 

C 2hr — — 

D 2hr — 4hr 

E 4hr — 24hr 

Bs A k NA 24hr 

B k — NA 

C 4hr — — 

D 7hr - NA ET 000651 

E 24hr — — 
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From Table 11 it can clearly be seen that the invention product was markedly more effective than both 
of the comparison products, i.e. products from which either hydrogen peroxide or the peroxyacid 
generator was omitted. Secondly, the invention product was able to render non-viable a range of 
commonly encountered microorganisms, thereby demonstrating its effectiveness as a household 
s disinfectant for all surfaces, including toilets, and likewise for aqueous media such as recirculating water. 

Claims 

1. A process for the generation of a peroxyacid species comprising the step of bringing into contact 
'0 hydrogen peroxide or an adduct thereof or some other compound which develops hydrogen peroxide with 
a peroxyacid generator having the general formula (I) 



is 



20 



R 1^ ^,0 — CO — Hu 

R 2 -C C- R 6 (I) 

R 3 X 0 — CO — R5 

in which R„ R a and R, are each selected from hydrogen and lower alkyl groups, and R 3 is selected from 
hydrogen, lower alkyl and aryl groups and groups of formula (II) or (111) 



Rl CO — Rn 

_R 7 — ^C C_R 6 

25 %2 0— CO— R 5 

— R7 C==CH 0— CO — Ru (III) 



30 



in which R 7 represents a carbon-carbon bond or an aikylene diradical, R 4 and R 5 each represent hydrogen or 
C, to C 10 alkyl or cydoalkyl, optionally substituted by methyl or ethyl groups r or an aryl, aralkyl or alkaryl 
group and R 5 can also be selected from groups of formula (IV) — R,— CO — 0 — R g in which R 8 represents an 
aikylene diradical and R 9 represents hydrogen, a vinyl or alkyl substituted vinyl group or group of formula 
(V) 



35 



40 



0— CO — R U 
— C-R 6 

Rl X R^ S R 3 



(V) 



2. A composition comprising (a) hydrogen peroxide or an adduct thereof or a compound which 
develops hydrogen peroxide and (b) a peroxyacid generator having the general formula (I) as described in 

45 claim 1. 

3. A process or composition according to claim 1 or 2 in which R, and R 2 in Formula 1 each represent 
hydrogen and R 3 and R 6 each represent hydrogen or a lower alkyl group. 

4. A process or composition according to claim 1 or 2 in which R 3 represents a group of formula II or III 
in which R T represents a diradical comprising 1, 2 or 3 linear carbon atoms, unsubstituted or further 

so substituted by one or more C, — C 4 alkyl groups. 

5. A process or composition according to clairrj 4 in which R„ R 2 and R a represent hydrogen. 

6. A process or composition according to any preceding claim in which R 4 represents hydrogen or a 
lower alkyl or phenyl or substituted phenyl group. 

7. A process or composition according to claim 6 in which R 5 represents a lower alkyl or phenyl or 
55 substituted phenyl group. 

8. A process or composition according to claim 6 in which R 5 is a group of formula (IV) in which R e 
represents an aikylene diradical containing from 2 to 10 linear carbon atoms optionally substituted by one 
or more — C 4 alkyl groups. 

9. A process or composition according to claim 8 in which Rj represents a C 4 to C e polymethylene 
so diradical. 

10. A process or composition according to any preceding claim in which R 4 represents a methyl or 
phenyl group. 

1 1. A process or composition according to claim 10 in which the peroxyacid generator is selected from 
1 , 1 ,4-trlacetoxy but-3-ene, 1 ,1 ,4,4-tetraacetoxy butane, 1 ,1 ,5-triacetoxypent-4-ene and 1 ,1 .5.5- 

65 tetraacetoxypentane. 
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12. A process or composition according to claim 3 in which the peroxyacid generator is selected from 
ethylidene diacetate, ethylidene dibenzoate, ethylidene benzoate acetate, and the three corresponding 
isopropylidene esters. 

13. A process or composition according to claim 10 in which the peroxyacid generator is selected from 
5 ethylidene adipate diacetate and ethylidene azeiate diacetate. 

14. A process or composition according to any of claims 1 to 10 in which one of R 4 and R 5 represents a 
C 5 — C 4 chain length alkyl or cycloalkyi group and the other represents a d — C 4 alkyi or phenyl group. 

15. A process or composition according to claim 14 in which the one of R 4 and R 3 is selected from 
cyclohexyl, pentyl hexyl or heptyl groups unsubstituted or alkyl substituted to provide C s to C 9 atoms in the 

to group. 

16. A process or composition according to claim 15 in which the peroxyacid generator is selected from 
ethylidene cyclohexane carboxylate acetate, ethylidene heptanoate acetate, ethylidene octanoate acetate 
and ethylidene 2-ethythexanoate acetate. 

17. A process or composition according to any preceding claim in which the peroxyacid generator and 
/5 hydrogen peroxide or generator thereof are brought into contact in an equivalent mole ratio of from 2: 1 to 

1:2. 

18. A composition according to any of claims 2 to 17 which is in the form of aqueous acidic emulsion of 
hydrogen peroxide, the peroxyacid generator and an emulsifying amount of an emuisifier. 

19. A composition according to claim 18 in which the aqueous phase has a pH of from 2 to 5. 

20 20. A composition according to claim 18 or 19 in which the peroxyacid generator and hydrogen 
peroxide are present in an equivalent ratio of from 1:1 to 2:3. 

21. A composition according to claim 18, 19 or 20 in which the concentration of hydrogenperoxide 
therein is from 1 to 20% by weight thereof. 

22. A composition according to claim 21 in which the concentration of hydrogen peroxide therein is 
25 from 4 to 8% by weight thereof. 

23. A composition according to any of claims 18 to 22 in which the proportion of peroxyacid generator 
therein is from 1 to 35% by weight thereof. 

24. A composition according to claim 23 in which the amount of emuisifier employed is from 10 to 70% 
by weight of the peroxyacid generator. 

30 25. A composition according to any of claims 15 to 21 comprising 3 to 20% hydrogen peroxide, 30 to 
85% water, 10 to 30% peroxyacid generator, %s by weight being based upon the emulsion and from 10 to 
70% by weight based on the peroxyacid generator of emulsifiers. 

26. A composition according to claim 23 which contains water soluble emuisifier in at least the weight 
of the activator. 

35 27. A composition according to claim 26 in which the proportion of activator is from 1 to 15% w/w and 
the proportion of emuisifier is selected in the range of 5 to 30%. 

28. A composition according to any of claims 18 to 27 which contains sufficient emuisifier for the 
emulsion to be visually clear. 

29. A composition according to any of claims 18 to 28 in which the emuisifier is selected from water- 
soluble alcohol ethoxylates, alkyl phenol ethoxylates, alcohol sulphates, linear alkyl benzene sulphonates 
and/or alkyl esters of sulphosuccinates. 

30. A composition according to any of claims 18 to 29 which contains an aliphatic alcohol having a 
C4— Ot carbon chain in a weight ratio to the emuisifier of up to 2:1. 

31. A composition according to any of claims 18 to 30 which, when plotted on triangular coordinate 
45 graph paper for respectively aqueous hydrogen peroxide, activator and emuisifier is within the 

quadrilateral having apex coordinates of 65,10,25; 4530,25; 25,15,60; 30,10,60. 

32. A composition according to any of claims 2 to 17 or a process using the same in which the 
composition is in the form of a solution of aqueous acidic hydrogen peroxide and of the peroxyacid 
generator in a solvent comprising a glycol, or glycerol or oligomer of short chain glycols, or short chain 

so aliphatic ether or ester derivatives, said solvent having a molecular weight of from 125 to 450. 

33. A process or composition according to claim 32 in which the solvent is selected from polyethylene 
glycol of average molecular weight 200—400, di or triethylene glycol and their monoacetate or 
monopropionate derivatives and the monopropyl or monobutyl ether of ethylene glycol diethylene glycol 
or propylene glycol or mixtures of two or more thereof. 

55 34. A process or composition according to claim 32 or 33 in which the solvent contains up to twice its 
weight of an anionic or nonionic surfactant 

35. A process or composition according to claim 32, 33 or 34 which comprises at least 55% w/w 
solvent/surfactant, and up to 35% w/w activator and up to 40% w/w aqueous hydrogen peroxide. 

36. A process or composition according to claim 17 in which the concentration of hydrogen peroxide 
60 based on the aqueous hydrogen peroxide component is from 10 to 30% w/w. 

37. A process or composition according to any of claims 32 to 36 which when plotted on triangular 
coordinate paper as respectively aqueous hydrogen peroxide, activator, solvent/surfactant are in the 
pentagonal area defined by the points 30,15,55; 20,25,55; 10,20,70; 10,10,80; 30,10,60. 

38. A washing composition comprising a substantially non aqueous liquid component containing at 
€5 least one surfactant in which is dissolved a peroxyacid generator as described in any of claims 1 to 16 and 
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in which is suspended a hydrogen peroxide developing persalt and optionally a detergent builder and/or 
one or more detergent auxiliaries. 

39. A composition according to claim 38 in which from 5 to 95% w/w of the liquid component 
comprises a solvent selected from liquid alcohols, polyols, polyglycols, aminoalcohols, ester or ether 

5 derivatives of the hydroxyl groups, or amines, or amines, or N-acyl or N-alkyl derivatives of aminoalcohols. 

40. A composition according to claim 38 or 39 in which the liquid component contains at least one non- 
ionic surfactant and at least one anionic surfactant 

41. A. composition according to any of claims 38 to 40 in which the persalt is sodium perborate 
monohydrate. 

to 42. A composition according to any of claims 38 to 41 containing from 5 to 30 parts by weight activator, 
from 5 to 20 pans by weight persalt, from 0 to 30 parts by weight builder and 0 to 10 pans by weight 
auxiliaries, the solids comprising from 5 to 15% by weight of the composition and the solvent/surfactant 
mixture provides the balance. 

43. A process for washing an article or surface in which the latter is brought into contact with a 
ts composition as described in claims 2 to 42, together if needed with a surfactant-containing composition. 

44. A process according to claim 43 which is effected at a pH of 7.5 to 10. 

45. A process for disinfecting a medium in which a composition according to any of claims 2 to 43 is 
brought into contact with that medium. 

46. A process according to claim 45 which is effected at a pH of from 3 to 9. 
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Patentanspruche 



1. Ein Verfahren zur Erzeugung einer Peroxysau re-Art, umfassend die Stufe des InberOhrungbringens 
von Wasserstoffperoxid oder einem Addukt desselben Oder irgendeiner anderen Wasserstoffperoxid 
25 bildenden Verbindung mit einem Peroxysaure-Generator der allgemeinen Formel (1) 

Rl ^0 — CO — 

R 2 -C C- R 6 (I) 

™ 0 — CO — R5 

in welcher R 1# R a und R« jeweils ausgewahlt sind aus Wasserstoff und niedrigen Alkylgruppen und R 3 
ausgewahlt ist aus Wasserstoff, niedrigen Alkyl- und Arylgruppen und aus Gruppen der Forme! (II) oder (III) 
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v - (ID 
0— CO— R5 



CH 0— CO — Rn (III) 



in welchen R 7 eine Kohlenstoff-Kohlenstoffbindung oder ein Alkylen- Diradikal bedeutet, R< und R 3 jeweils 
<s Wasserstoff oder C1 bis do-Alkyl oder Cykloalkyl, gegebenenfails substituiert durch Methyl- oder 
Athylgruppen, oder eine Aryl-, AralkyJ* oder Alkarylgnjppe darstellen und R 8 auch ausgewahlt sein kann aus 
Gruppen der Formel (IV) — R f — CO — 0 — R, In welcher R, ein Alkylen-Oiradikal und R fl Wasserstoff, eine 
Vinylgruppe oder eine alkylsubstituierte Vinylgruppe oder eine Gruppe der Formel (V) 

so 0— CO — Ru 

C— R 6 

\ r (V) 
/'\ 

55 R 1 R 2 *3 

bedeutet. 

2. Eine Zusammensetzung, umfassend (a) Wasserstoffperoxid oder ein Addukt desselben oder eine 
Verbindung, welche Wasserstoffperoxid bildet, und (b) einen Peroxysaure-Generator mit der allgemeinen 
Formel (I), wie in Anspruch 1 beschrieben. 
so 3. Ein Verfahren oder eine Zusammensetzung gemaG Anspruch 1 oder 2, in welchen R, und R a in 
Formel (I) jeweils Wasserstoff bedeuten und R 3 und R« jeweils Wasserstoff oder eine niedere Alkylgruppe 
darstellen. 

4. Ein Verfahren oder eine Zusammensetzung gemaS Anspruch 1 oder 2, in welchen R, eine Gruppe 
der Formel (II) oder (III) bedeutet,' In welcher R 7 ein Diradikal mit 1, 2 oder 3 linearen Kohlenstoffatomen 
65 darstellt, welches unsubstituiert oder mit ein oder mehreren C,— C 4 -Alkylgruppen substituiert ist. 
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5. Ein Verfahren oder eine Zusammensetzung gemaB Anspruch 4, in welchen R 1( R 2 und R e jeweils 
Wasserstoff bedeuten, 

6. Ein Verfahren oder eine Zusammensetzung gem3B irgendeinem vorhergehenden Anspruch, in 
welchen R 4 Wasserstoff oder eine niedrige AJkylgruppe oder die Phenylgruppe oder eine substituierte 

5 Phenylgruppe bedeutet. 

7. Ein Verfahren oder eine Zusammensetzung gemaS Anspruch 6, in welchen R 5 eine niedere 
Alkylgruppe oder die Phenylgruppe oder eine substituierte Phenylgruppe bedeutet. 

8. Ein Verfahren oder eine Zusammensetzung gemaB Anspruch 6, welchen R 5 eine Gruppe der Formel 
(IV) ist, in welcher R, ein Alkylen-Diradikal mit zwet bis zehn linearen Kohlenstoffatomen bedeutet, welches 

to gegebenenfalls durch ein oder mehrere C, — C 4 -Alkylgruppen substituiert ist. 

9. Ein Verfahren oder eine Zusammensetzung gemaS Anspruch 8, in welchen R 8 ein C 4 — C 8 - 
Polymethylen-Diradikal bedeutet. 

10. Ein Verfahren oder eine Zusammensetzung gemaB irgendeinem vorhergehenden Anspruch, in 
welchen R 4 eine Methyl- oder Phenylgruppe bedeutet. 

>5 11. Ein Verfahren oder eine Zusammensetzung gemaB Anspruch 10, in welchen der Peroxysaure- 
Generator ausgewahlt ist aus 1,1,4-Triacetoxybut-3-en, 1,1,4,4-Tetraacetoxybutan, 1,1 ,5-Triacetoxypent-4- 
en und 1,1,5,5,-Tetraacetoxypentan. 

12. Ein Verfahren oder eine Zusammensetzung gemaB Anspruch 3, in welchen der PeroxysSure- 
Generator ausgewahlt ist aus Athyiidendiacetate, Athylidendibenzoat, Athylidenbenzoatacetat und den 

20 drei entsprechenden isopropytidenestern. 

13. Ein Verfahren oder eine Zusammensetzung gemaB Anspruch 10. in welchen der Peroxysaure- 
Generator ausgewahlt ist aus Athylidenadipatdiacetat und Athylidenazelatdiacetat. 

14. Ein Verfahren oder eine Zusammensetzung gemaS irgendeinem der Anspruche 1 bis 10, in welchen 
eine der beiden Gruppen R 4 und R 5 eine AJkylgruppe mit einer C s — C»-Kettenlange oder eine entsprechende 

25 Cycloalkylgruppe bedeutet und die andere Gruppe eine C, — C«-Alky I gruppe oder die Phenylgruppe 
darstellt 

15. Ein Verfahren oder eine Zusammensetzung gemaB Anspruch 14, in welchen die eine der beiden 
Gruppen R 4 und R 5 ausgewahlt ist aus Cyclohexyi, Pentyl-, Hexyl- oder Heptyigruppen, welche 
unsubstituiert oder mit AJkylgruppen substituiert sind, urn so 5 bis 9 Kohlenstoffatome in der jeweiligen 

30 Gruppe zur Verfugung zu stellen. 

16. Ein Verfahren oder eine Zusammensetzung gemaB Anspruch 15, in welchen der Peroxysaure- 
Generator ausgewahlt ist aus Athylidencyciohexancarboxylatacetate, Athylidenheptanoatacetate, 
Athylidenoctanoatacetat und Athyliden-2-athylhexanoatacetat 

17. Ein Verfahren oder eine Zusammensetzung gemaB irgendeinem vorhergehenden Anspruch, in 
35 welchen der Peroxysau re-Generator und das Wasserstoffperoxid oder ein Generator dafur in aquivalenten 

MolverhSltnissen von 2:1 bis 1:2 in Beruhrung gebracht warden. 

18. Eine Zusammensetzung gemifi irgendeinem der Anspruche 2 bis 17, welche in der Form einer 
waBrigen sauren Emulsion von Wasserstoffperoxid, dem Peroxysaure-Generator und einer emulgierend 
wirkenden Menge eines Emulgators vorliegt. 

19. Eine Zusammensetzung gemaB Anspruch 18, in welcher die waSrige Phase einen pH-Wert von 2 
bis 5 hat 

20. Eine Zusammensetzung gemaB Anspruch 18 oder 19, in welcher der Peroxysaure-Generator und 
Wasserstoffperoxid in einem Aquivalentverhaltnis von 1:1 bis 2:3 voriiegen. 

21. Eine Zusammensetzung gemSS Anspruch 18, 19 oder 20, in welcher die Konzentration an 
^5 Wasserstoffperoxid 1 bis 20 Gewichtsprozent betragt- 

22. Eine Zusammensetzung gemSB Anspruch 21, in welcher die Konzentration an Wasserstoffperoxid 
zwischen 4 und 8 Gewichtsprozent betragt 

23. Eine Zusammensetzung gemaB irgendeinem der Anspruche 18 bis 22, in welcher der Anteil an dem 
Peroxysaure-Generator von 1 bis 35 Gewichtsprozent betragt 

so 24. Eine Zusammensetzung gemaB Anspruch 23, in welcher die Menge des verwendeten Emulgators 
10 bis 70 Gewichtsprozent, bezogen auf den Peroxysaure-Generator, betragt 

25. Eine Zusammensetzung gemaB irgendeinem der Anspruche 15 bis 21 enthaltend 3 bis 20% 
Wasserstoffperoxid, 30 bis 85% Wasser, 10 bis 30% Peroxysaure-Generator, wobei die 
Gewichtsprozentanteile auf die Emulsion bezogen sind, und von 10 bis 70 Gewichtsprozent an 

55 Emulgatoren, bezogen auf den Peroxysaure-Generator. 

26. Eine Zusammensetzung gemaS Anspruch 23, welche einen wasserloslichen Emulgator in einer 
mindestens dem Gewichtsanteil des Aktivators entsprechenden Menge enthalt 

27. Eine Zusammensetzung gem^B Anspruch 26, in welcher der Anteil des Aktivators von 1 bis 15 
Gewichtsprozent betragt und der Anteil des Emulgators im Bereich von 5 bis 30% ausgewahlt ist. 

€0 28. Eine Zusammensetzung gemaS irgendeinem der Anspruche 18 bis 27, welche ausreichend 

Emulgator enthalt, so daB die Emulsion visuell klar erscheint. 

29. Eine Zusammensetzung gemaB irgendeinem der Anspruche 18 bis 28, in welcher der Emulgator 

ausgewahlt ist aus wasserloslichen Alkoholithoxylaten, Alkylphenoiathoxylaten, Alkoholsulphaten, 

linearen Alkylbenzolsulphonaten und/oder Alkylestern von Sulphosuccinaten. 
€5 30. Eine Zusammensetzung gemfiB irgendeinem der Anspruche 18 bis 29, welche einen aliphatischen 
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Alkohol mit einer C 4 — C,-Koh1enstoffkette in einem Gewichtsverhaltnis zum Emuigator bis zu einem Wert 
von 2:1 enthalt 

31. Eine Zusammensetzung gemaG irgendeinem der AnsprOche 18 bis 30, welche beim Auftragen in 
Dreiecks-Koordinatenpapier fur waGriges Wasserstoffperoxid. Aktivator und Emuigator innerhalb der 

5 Vierecksflache liegt, welche durch folgenden Apex-Koordinaten definiert ist: 65,10.25; 45,30,25; 25,15,60; 
30,10,60. 

32. Eine Zusammensetzung gemaG irgendeinem der AnsprOche 2 bis 17 Oder ein Verfahren unter 
Verwendung derselben, wobei die Zusammensetzung in Form einer Losung von waGrigem sauren 
Wasserstoffperoxid und des Peroxysaure-Generators in einem Ldsungsmittel voriiegt, welches ein Glykol 

*o oder Glycerin oder ein Oligomer von kurzkettigen Glykolen Oder kurzkettige aliphatische Ather — Oder 
Esterderivate davon umfaGt. wobei besagtes Ldsungsmittel ein Molekulargewicht im Bereich von 125 bis 
450 aufweist. 

33. Ein Verfahren oder eine Zusammensetzung gemaG Anspruch 32, in welchen das Ldsungsmittel 
ausgewahlt ist aus Polyathylenglykol mit einem Durchschnittsmolekulargewicht von 200 bis 400, aus Di- 

'5 oder Triathyfenglykol und ihren Monoacetat- Oder Monopropionatderivaten und dem Monopropyl- oder 
Monobutylather von Athylenglykol, Diathylenglykol oder Propylenglykol oder Mischung von zwei oder 
mehreren der genannten Verbindungen. 

34. Ein Verfahren oder eine Zusammensetzung gemaG Anspruch 32 oder 33, in welchen das 
Ldsungsmittel bis zu dem zweifachen seines Gewichtes an einem anionischen oder nichtionischen 

20 oberflachenaktiven Mittel enthalt. 

35. Ein Verfahren oder eine Zusammensetzung gemaG Anspruch 32, 33, .34, welche mindestens 55 
Gewichtsprozent Losungsmittel/oberflachenaktives Mittel, bis zu 35 Gewichtsprozent Aktivator und bis zu 
40 Gewichtsprozent waGriges Wasserstoffperoxid enthalten. 

36. Ein Verfahren oder eine Zusammensetzung gemaG Anspruch 17, in welchen die Konzentration an 
2S Wasserstoffperoxid, bezogen auf die waGrige Wasserstoffperoxidkomponente, im Bereich von 10 bis 30 

Gewichtsprozent liegt 

37. Ein Verfahren oder eine Zusammensetzung gemaG irgendeinem der AnsprOche 32 bis 36 mit einer 
Konzentration, welche beim Auftragen in Dreiecks-Koordinatenpapier als waGriges Wasserstoffperoxid, 
Aktivator bzw. Losungsmittel/oberflachenaktives Mittel in der Funfeckflache liegt die durch die 

30 nachstehenden Koordionatenpunkte definiert ist: 30,15,55; 20,25,55; 10,20,70; 10,10,80; 30,10,60. 

38. Eine Waschmittelzusammensetzung umfassend eine prakisch nicht waGrige flussige Komponente, 
welche mindestens ein oberflachenaktives Mittel enthalt in welcher ein Peroxysau re-Generator, wie in 
irgendeinem der AnsprOche 1 bis 16 beschrieben, geldst ist und in welchem ein Wasserstoffperoxid 
bildendes Persaiz suspendiert ist, und gegebenenfalls ein Detergenz-Buildermaterial und/oder ein oder 

35 mehrere Detergenz-Hi If s mittel, 

39. Eine Zusammensetzung gemaG Anspruch 38, in welcher 5 bis 95 Gewichtsprozent der fiussigen 
Komponenten ein Ldsungsmittel umfassen, ausgewahlt aus flussigen Alkohoten, Polyolen. Polygiykolen, 
Aminoalkoholen, Ester- oder Atherderivaten der betreffenden Hydroxy! gruppen oder Amine oder N-Acyl- 
oder N-Alkylderivate von Aminoalkoholen. 

4 o 40. Eine Zusammensetzung gemaG Anspruch 38 oder 39, in welcher die flussige Komponente 
mindestens ein nicht-ionisches oberflachenaktives Mittel und mindestens ein anionisches 
oberflachenaktives Mittel entha'tt 

41. Eine Zusammensetzung gemSG irgendeinem der AnsprOche 38 bis 40, in welcher das Persaiz 
Natriumperborat-Monohydrat 1st 

45 42. Eine Zusammensetzung gemaG irgendeinem der AnsprOche 38 bis 41, welche 5 bis 30 
Gewichtsteile Aktivator, 5 bis 20 Gewichtsteile Persalt 0 bis 30 Gewichtsteile Buildermaterial und 0 bis 10 
Gewichtsteile Hilfsstoffe enthalt, wobei die Feststoffe 5 bis 15 Gewichtsprozent der 
Gesamtzusammensetzung ausmachen und der Rest aus Losungsmittel/oberflachenaktives Mittel als 
Mischung besteht 

50 43. Ein Verfahren zum Waschen eines Gegenstandes oder einer Oberflache, bet welchem die letztere 
mit einer Zusammensetzung, wie in den AnsprOchen 2 bis 42 beschrieben, in BerOhrung gebracht wird, 
notigenfalls zusammen mit einer ein oberflachenaktives Mittel enthaltenden Zusammensetzung. 

44. Ein Verfahren gemaG Anspruch 43, welches bei einem pH-Wert von 7,5 bis 10 durchgefuhrt wird. 

45. Ein Verfahren zum Desinfizieren eines Mediums, in welchem eine Zusammensetzung gemaG 
55 irgendeinem der AnsprOche 2 bis 43 mit dem betreffenden Medium in BerOhrung gebracht wird. 

46. Ein Verfahren gemaG Anspruch 45, welches bei einem pH-Wert von 3 bis 9 durchgefuhrt wird. 

Revendications 

60 1. ProcedS de production d'un peroxyacide comprenant la mise en contact de peroxyde d'hydrogene, 
d'un produit d'addltion de celui-ci ou d'un autre compose qui libere du peroxyde d'hydrogene avec un 
generateur de peroxyacide ayant la formule g^nerale (I) 
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R 1 — CO — R14 

R2 C C R 0 (I) 

R3 y/ ^0— CO— R 5 

5 

dans laquelle R„ R, et R, sont choisis parmi I'hydrogene et les groupes alkyle inferieurs, R 3 est choisi parmi 
1 nydrogene, les groupes alkyle inferieurs, les groupes aryle et les groupes de formule (II) our (Hi) 

10 Rl \ .0— CO— R 4 

— H? -C C R 6 (II) 

*2 X 0— CO— R 5 

15 — R7 C = CH 0 — CO — R4 ( HI ) 

ou R 7 represente une liaison carbone-carbone ou un diradical alkylene, R 4 et R, representent chacun de 
I'hydrogene ou un groupe alkyle ou cycloalkyle en C, a C 10 , eventuellement substitue par des groupes 
20 methyle ou ethyle, ou un groupe aryle, aralkyle ou alkaryle et R 5 peut aussi etre choisi parmi les groupes de 
formule (IV) 

-Rg-CO-O-fl, (|V) 

25 011 R 8 represente un diradical alkylene et R 9 represente de I'hydrogene, un groupe vinyle, un groupe vinyle 
substitue par un alkyie ou un groupe de formula (V) 



0— -CO — R4 

Hf R 2 R 3 

35 2. Composition comprenant a) du peroxyde d'hydrogene, un produit d'addition de celui-ci ou un 

compose qui libere du peroxyde d'hydrogene et b) un generateur de peroxyacide ayant la formule generate 

(I) telle que decrite dans la revendication 1, 

3. Procede ou composition suivant la revendication 1 ou 2 ou R t et R 2 dans la formule (l) representent 

chacun de I'hydrogene et R 3 et R« representent chacun de I'hydrogene ou un groupe alkyle inf6rieur. 
40 4. Precede ou composition suivant la revendication 1 ou 2 ou R 3 represente un groupe de formule (II) 

ou (111) ou R 7 represente un diradical comportant 1, 2ou 3 atomes de carbone lineaires, non substitue ou 

substitue par un ou plusieurs groupes alkyle en d — C 4 . 

5. Procede ou composition suivant la revendication 4 ou R,, R; et R« representent de I'hydrogene. 

6. Procede ou composition suivant I'une queiconque des revendications prec6dentes ou R 4 represente 
45 de I'hydrogene, un groupe alkyle inferieur, un groupe phenyle ou un groupe phenyie substitue. 

7. Procede ou composition suivant la revendication 6 ou R 9 represente un groupe alkyle inferieur, un 
groupe phenyle ou un groupe phenyle substitue. 

8. Procede ou composition suivant la revendication 6 ou R 5 est un groupe de formule (IV) dans laquelle 
R, represente un diradical alkylene comportant 2 a 10 atomes de carbone lineaires eventuellement 

so substitue par un ou plusieurs groupes alkyle en C 1 — C 4 . 

9. Procede ou composition suivant la revendication 8 ou R 8 represente un diradical polymethylenique 
en C* a C t . 

10. Procede ou composition suivant i'une queiconque des revendications precedentes ou R 4 
represente un groupe methyle ou phenyle. 

55 11. Procede ou composition suivant la revendication 10 ou le generateur de peroxyacide est choisi 
parmi le 1.1,4-triac6toxybutene-3, le 1 ,1 ,4,4-tetracetoxybutane, le 1,1,5-triacetoxypentene-4 et le 1,1,5,5- 
tetraacetoxypentane. 

12. Procede ou composition suivant la revendication 3 ou le generateur de peroxyacide est choisi 
parmi le diacetate d'ethylidene, le dibenzoate d'ethylidene, le beruoate et acetate d'ethylidene et les trois 

co esters isopropylideniques correspondants. 

13. Procede ou composition suivant la revendication 10 oule generateur de peroxyacide est choisi 
parmi I'adipate et diatetate d'ethyliderte et I'azelate et diacetate d'ethylidene. 

14. Procede ou composition suivant I'une queiconque des revendications 1 a 10 ou un des R 4 et R 3 
represente un groupe alkyle ou cycloalkyle a chatne en Cg— C, et I'autre represente un groupe alkyle on 

€5 c, — C 4 ou un groupe phenyie. 
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15. Proceed ou composition suivant ta revendication 14 ou un des R 4 et R 9 est choisi parmi les groupes 
cyclohexyle, pentyie, hexyle ou heptyie non substitues ou substitues par un aikyie de maniere k former un 
groupe en C, k C,. 

16. Procede ou composition suivant la revendication 15 ou le generateur de peroxyacide est choisi 
parmi le cyclohexanecarboxylate et acetate d'6thyliddne. I'heptanoate et acetate d'ethylidene, I'octanoate 
et acetate d'6tnytiddne et le 2-ethylhexanoate et acetate d'ethylidene. 

17. Procede ou composition suivant Tune quelconque des revendications precedentes dans lequet ou 
laquelle le generateur de peroxyacide et le peroxyde d'hydrogene ou le generateur de celui-ci sont mis en 
contact en un rapport molaire equivalent de 2:1 k 1:2. 

18. Composition suivant Tune quelconque des revendications 2 a 17 se presentant a i'etat d'une 
emulsion aqueuse acide comprenant du peroxyde d'hydrogene, le generateur de peroxyacide et une 
quantite ennulsifiante d'un emulsionnant 

19. Composition suivant la revendication 18 dans laquelle la phase aqueuse a un pH de 2 a 5. 

20. Composition suivant I'une quelconque des revendications 18 ou 19 dans laquelle le generateur de 
peroxyacide et le peroxyde d'hydrogene sont presents en une proportion equivalente de 1 :1 a 2:3. 

21. Composition suivant I'une des revendications 18, 19 ou 20 dans laquelle la concentration du 
peroxyde d'hydrogene present est de 1 a 20% en poids de celle-ci. 

22. Composition suivant la revendication 21 dans laquelle la concentration du peroxyde d'hydrogene 
present est de 4 k 8% en poids de celle-ci. 

23. Composition suivant I'une quelconque des revendications 18 k 22 dans laquelle ta proportion de 
generateur de peroxyacide present est de 1 k 35% en poids de celle-ci. ' 

24. Composition suivant la revendication 23 dans laquelle la proportion d'dmulsionnant employee est 
de 10 a 70% en poids par rapport au generateur de peroxyacide. 

25. Composition suivant I'une quelconque des revendications 15 k 21 comprenant 3 a 20% de 
peroxyde d'hydrogene, 30 k 85% d'eau, 10 k 30% de generateur de peroxyacide, les pourcentages 6tant 
exprimes en poids sur la base de (Emulsion, et 10 k 70% en poids d'emulsionnants sur la base du 
generateur de peroxyacide. 

26. Composition suivant la revendication 23 contenant un Emulsionnant soluble dans I'eau k raison 
d'au moins le poids de I'activateur. 

27. Composition suivant la revendication 26 dans laquelle la proportion d'activateur est de 1 a 15% 
poids/poids et la proportion d'emulsionnant est choisie dans la gamme de 5 k 30%. 

28. Composition suivant I'une quelconque des revendications 18 k 27 contenant suffisamment 
d'emulsionnant pour que l'6muIsion soit visuellement claire. 

29. Composition suivant I'une quelconque des revendications 18 a 28 dans laquelle remulsionnant est 
choisi parmi les ethoxyiates d'alcool, les ethoxylates d'alkylphenol, les sulfates d'alcool, les 
alkylbenzenesulfonates iin£aires et/ou les esters d'alkyle de su If osucci nates, tous solubles dans I'eau. 

30. Composition suivant I'une quelconque des revendications 18 a 29 contenant un aicool aliphatique 
ayant une chame de 4 k 8 atomes de carbons en un rapport ponderal aliant jusqu'd 2:1 par rapport a 
remulsionnant 

31. Compositionsuivant I'une quelconque des revendications 18 k 30 qui, lorsqu'eile est representee 
sur un diagramme k coordonnees triangulaires pour respectivement le peroxyde d'hydrogene aqueux, 
I'activateur et remulsionnant, se trouve dans le quadrilatere ayant pour coordonnees de sommet 65,10,25; 
45,30.25; 25,15,60; 30,10,60. 

32. Composition suivant I'une quelconque des revendications 2 k 17 ou procede utilisant celle-ci dans 
lesquels la composition se trouve k I'etat d'une solution de peroxyde d'hydrogene aqueus acide et du 
generateur de peroxyacide dans un solvant comprenant un glycol, du glycerol ou un oligomere de glycols a 
chame courte ou de derives ethers ou esters aliphatiques k chame courte, ledit solvant ayant un poids 
moieculatre de 125 a 450. 

33. Procede ou composition suivant la revendication 32 ou le solvant est choisi parmi les 
polyethyl6neglycols de poids moieculaire moyen de 200—400, le dl- ou le triethyieneglycol et leurs derives 
monoacetate ou monopropionate et rether monopropylique ou monobutylique d'ethyl6neglycol, de 
diethyleneglycol ou de propyieneglycoi ou les melanges de deux ou plusieurs de ceux-ci. 

34. Procede ou composition suivant I'une des revendications 32 ou 33 dans lequel ou laquelle le 
solvant contient jusqu'* deux fois son poids d'un agent tensio-actif anionique ou non ionique. 

35. Procede ou composition suivant I'une des revendications 32, 33 ou 34 qui comprend au moins 55% 
poids/poids de solvant/agent tensioactif, jusqu'a 35% poids/poids d'activateur et jusqu'i 40% poids/poids 
de peroxyde d'hydrogene aqueux. 

36. Procede ou composition suivant la revendication 17 ou la concentration de peroxyde d'hydrogene 
sur la base de constituant £ I'etat de peroxyde d'hydrogene aqueux est de 10 k 30% poids/poids. 

37. Procede ou composition suivant I'une quelconque des revendications 32 k 36 qui, lorsqu'ils sont 
representes sur un diagramme a coordonn6es triangulaire pour respectivement le peroxyde d'hydrogene 
aqueux, I'activateur et le solvant/agent tensio-actif, se trouvent sur la surface pentagonale definie par les 
points 30,15,55; 20,25,55; 10,20,70; 10,10,80; 30,10,60. 

38. Composition de lavage comprenant un constituant liquide substantiellement non aqueux 
contenant au moins un agent tensio-actif dans lequel est dissous en generateur de peroxyacide tel que 
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decrit dans I'une queiconque des revendications 1 a 16 et dans lequel est mis en suspension un persel apte 
a liberer du peroxyde d'hydrogene et, eventuellement, un builder et/ou un ou plusieurs auxiliaires de 
detergent 

39. Composition suivant ia revendication 38 dans laquelle une proportion de 5 a 95% poids/poids du 
constituant liquide comprend un solvant choisi parmi les alcools, les polyols, les polyglycols les 
am.noaicools, les derives ester ou ether des groupes hydroxyle, les amines ou les derives N-acyles ou N- 
alkvles d aminoalcools tous a I'etat liquide. 

40. Composition suivant I'une des revendications 38 ou 39 dans laquelle le constituant liquide contient 
au motns un agent tension-actif non ionique et au moins un agent tensto-actif anionique. 

41. Composition suivant I'une queiconque des revendications 38 a 40 dans laquelle oersel est du 
perborate de sodium monohydrate. 

42 Composition suivant I'une queiconque des revendications 38 a 41 contenant de 5 a 30 parties en 
poids d activateur, de 5 a 20 parties en poids de persel, de 0 a 30 parties en poids de builder et 0 a 1 0 parties 
en poids d auxiliaires, les solides comprenant de 5 a 15% du poids de la composition et le melange solvent/ 
agent tensio-actif constituant le solde. 

43. Precede de lavage d*un article ou d'une surface comprenant la mise en contact de celui-ci ou celle- 
ci avec une composition telle que dScrite dans les revendications 2 a 42, en meme temps — au besoin — 
qu avec une composition contenanat un agent tensio-actif. 

44. Procedd suivant la revendication 43 effectue a un pH compris entre 7,5 et 10. 

45. ProcSde de disinfection d'un milieu consistent a mettre ce milieu en contact avec une composition 
suivant I une queiconque des revendications 2 a 43. 

46. Procede suivant la revendication 45 effectue a un pH compris entre 3 et 9. 
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